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FOREWORD 


The scudy reported herein was carried out by Battelle's Coluabus 
Laboratories for the NASA Office of Space and Terrestrial Applications, as 
a task under Contract No. NASw-2800. The work was done under the general 
supervision of Dr. A. C. Robinson, Battelle's manager for the contract. 
Task monitor In the Office of Space and Terrestrial Applications was 
Mr. S. Walter McCandless, and the technical monitor at Langley Research 
Center was Mr. Ren Hughes. 


IGOS IMPROVEHEMTS FOR SEASAT 


by 

Jaalce M. Warmke 


The objective of Task 28 was Co modify Baccelle's Interactive 
Graphics Orbit Selection (IGOS) computer program to assist in the planning 
and evaluation of Che Seasat-A Scatterometer System (SASS) flight program* 

Battelle's IGOS program was an integral part of the early 
SeasaC-A planning at NASA's Office of Applications and Che Jet Propulsion 
Laboratory. IGOS enabled Che planners to perform efficient evaluations of 
the tradeoffs between several mission requirements and to comnunicate their 
results to the user conmunity in simple, easy to understand displays. 

To meet the planning needs of the LaRC Seasac-A Scatterometer 
team, Che following features/modif icatlons were implemented in IGOS under 
Task 28: 

(1) Display and specification of time Increments in orbital 

passes represented by the cross-hatching of ground swaths | 

(2) Addition of pass number annotations cn the horizontal axis 

of the STPLNG and STPTOD plots j 

(3) Modification of Che sensor model Co include more than two 
swaths associated with a single sensor to approximate the 
SASS cell pattern 

(4) Inclusion of dotm range and cross-track swath geometry Co 
display the characteristic skewed SASS pattern 

(3) Addition of a swath schedule to allow Che display of the 
SASS mode changes and to calibrate gaps 

(6) Development of a set of commands to generate the detailed 

swath data from sensor characteristics and orblt/earth motion. 

Several new IGOS commands were implemented in the program to perform 
the new SSAS features during June through October 1978. The new commands 
(SITE, DEFMOD, SHWMOD, DEFSKD, SHWSKD, STEF and MPASS) were documented in the 
IGOS User's Manual, and new manuals were distributed to the members of the 
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acatteroaeter teas. After the new features becaae operational* the 
KASA/LaSC scatteroawter teas exercised the Modified IGOS prograa In the 
reaalnlng aonths of Task 28 as an aid In their evaluation of the Seaaat 
experlMntal data. A copy of the IGOS User's Manual, as Modified during 
this Task 28 study, has been reproduced as the Appendix to this report. 

The IGOS prograa continues to be operational on Battelle's 
CDC 6400 and can be accessed by Tektronix graphics tersilnals at Battelle, 
NASA Headquarters, JPL, GSFC and LaRC. Its capabilities continue to be 
enhanced through other NASA-funded Battelle contracts. 
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FACN OF Tnf FOLLOWING IGOb COMMANDS IS OISCUSSEO IN OETAIL Oim ThE 
PAfiFS r'i)ICATFO, 


PaGF I'iOS COw*iANO 

1*1 list-lists ThF loos Cu>***ANOS ANO THEIP arguments 


17 OIALOG-INITI ATES TmE OlALOb MODE 
M UrJiTS-OEFIiMES Input ANO OUTPUT UNITS (N-w UP KM) 
10 VEuM-OtFlNES TriE CALEnOAP YEap 


20 TaPLF-OISPLAYS ALL CUmmanDS USED UUPING THE MOST hECENT "LuT 

21 wESET-PESETS all OATA TO DEFAULT VALUES 

22 Sh-PUM-ShO**S a USEP''S CATALUGEU UATa FILES 

23 SAVPUN-SAVES THE CU^PEnT IGOS OaTa 

2“ SETPUN-PESETS ALL OaTa FPOm a USEP UATA FILE 

?s pupo'jm-oestpuvs a useh"S catalogeo data file 

2G CHAPGE-ESTlMATEb THE CUPKFNT IGOS SESSION GUSTS 

27 END-KnOS IGUS execution AND KETUPN5 CONTwuL TU OPF.PaTING SYSTEM 


2P OPhSEl-OPHIT SELECTIUIm (ALTITUDE vS INCL I Nu T I ON ) 

?p S'JN-OPA«S Sun syncm«*unous COnTOUPS 

30 UPLT-DPA-.S THF COnTooPS OF A SPECIFIED OpHIT u 

31 PAO-OPA«»S TpE outline OF T-tUSE uPbITS nhICm HAVE EXCESS haOIATION 
3? ^P-DPAwS vertical matches In THE EXCESS PAUUTION OijTlI.NES 

33 DFCAY-PLOTS ThF OPhIT UECAY AND LAUNCH VEHICLE iNJECTiUiN EPPOPS 

34 LIFF-OUTLINES TmOSE OpBITS wITH A MINIMUM LIFE LENGTH 

35 HL-CPOSS HATCHES THE OWRITS i»ITH INSUFFICIENT LIFE LENGTH. 

IH CUV-THE IGOS COVEPAGE MODEL TO NUTE UphITS "ITh INSUFFICIENT CUVEPAGE 
37 pC-CPOSS hatches ThE FUPRIODtN UPbITS IN Trit COVFKAr,E PLOT 
3P 5 En50P*’DEF InES UATA FUp THF IGOS SENSOh MODEL 
3Q VEh-SFLECTS an FxpENOaPLF. LAUNCH VEHICLE 

40 STSPEL-DEF I.iFS AN OkhITEP pahKING OPrilT anu UPPEp STAGE moTUHs 

41 SH*<STG-ShUa'S The CUPwENT UPPEP stage moTOp DATA 
4? OEFSTG-OEFInES oh changes UPPEP STAGE m()TOH DATA 

43 plo-qpams a launch vehicle PAYLUAD COnTOUP 

44 lahFL-PFHmITS typing InFOPMATIUN on The SCpEEN (TEKTPONix ONLY) 

45 zoom-uses The CUPSI/h to zoom in on a plot pEGIUN (TFKTPUNlx ONLY) 

4r» mapk-maPKS nITh ThL CUpSOP A POINT FOP LATEP PEFEpEMCE ( TF^ ThOn I X ONLY) 
47 SELECT-SELECTS A ppEUEFINFO MAP**' 


4h ohmDEF-Opp I T definition *<ITH OUTPUT 
4CJ OPhSET-OPP IT definition wIThOUT OUTPUT 

SO OPhSma-UPh I T IJF.FINITION USIN(? A«E A wQ ASCENDING NODE TI-<F 


SIJmm4^Y CONTINUED On nF X T PaGE 


summary 


(CONT, ) 


loOS ^•ANIUL 0'^/0H/7w PftGE 
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PAGE IGOS C'J^'MANO 

•51 OP-»S'-'<*-ShOwS 0*<'iITS 
5? OP^GFT-SELECTS a.m O-sIT 

53 LAUnCh-OEFI «»ES THE LAOnCH SITE FOh BEGINNING AM Or-SIT 

54 site-peeepe-jce site ophit updating 

5*^ SUMAMG-OEF InES sun ANGLE kE'JUIPE*<EnT 

5^> S»(ATH-SELECrs A GPOUNO Sj*ATh 

57 SH-S«iT-SHO*»S SENSOP GKOUNO SwATri OATA 

5h OEFS^T-DEFInES SEnSOM GPOUNU S/*ATrt DATA 

54 OEF-^-OO-DEFINES a SEnSOP SwaTM mode GrtOUND TwACE 

60 SH-j)MOn-SHOv»S SEixSOP S!^ATM MODE DATA 

61 nEFS-^D-OEFIxES A SENSOW S^ATh MODE SCHEDULE 
6? SH«S<0-SHUVkS The SEnSUW SwATH hooE SCHEDULE 


g3 GNDTHK-GPOUMO THACK DISPLAY 

64 MAH-OPAwS AN EAKTh hap HACKGPOUND 

65 PASS-OPAWS OPHIT PASSES ON THE GPOUnD TPACK PLOT 

66 HPASS-'JPArfS OPHIT PASSES »ITH SCHEDULED SEnSOk SwaTh 400ES 

67 STFp-OEFINES The TI««E HET*£EN -ipaSS CPOSSHATCHING 
66 TpaCK-OEFINES THACKING STATION PF(jUIPEHENT 

64 TPi<SIT-OPA«.S the tracking site masks on the ground track plot 

70 SHwSIT-ShOwS The DATA FOP A CLASS OF ThACkIMG SITES 

71 OEFSTT-OEFI-IES NE - TRACKING SITE DATA Qh CHANGES EXISTING SITE DATA 


7? STPTPK-PPOOUCeS AN ORbIT TRACKING STATION COVERAGE PLOT 

73 DEEExp-OEFMES A NErt EXPERIMENT SITE OR CHANGES EXISTING SITE DATA 

74 SH-EXP-SHOaS experiment SITE DATA 

75 EXPSIT-ORAwS AM EXPEPI-'EnT SITE ON THE GROUND T»ACK PLOT 

76 UPfL'lG-OEElNES* ON THE GNOThK DISPLAY, A STPLN3 RANGE 

77 ORxTOD-OFFIMES. on ThE GNOTRK or STPLNG DISPLAYS, A STPTOD LOCATION 


7R STHLNG-PROODCES Th£ ORRIT STEP LONGITUDE COVERAGE PLOT 


74 STPTDO-PROOUCES THE UnblT STEP TImE UF Day COVERAGE PLOT 


80 DEPLDY-ShUTTLE PAYLOAO deployment DISPLAY 
61 FLUN-FINAL UhRIT LONGITUDE OF NODE PLACEMENT 


6? L-< I Nf)*» -LAUNCH wInOO* DISPLAY (ASCEnOING nOOE VS DAY UF YEah) 


63 S»» InDw-LAUNCH wiNOU- DISPLAY (LAUNCH TIME VERSUS DAY OF ThE YEAh) 

64 trnsfr-oefioe the Transfer ohhit 


summary CONTiNUtn ON nFXT PA(iE 


SOMMflWY (CONT.) 


I»?OS •«ANU«L 0</O»4/7v PAf^E 1-S 


CAGE 


IGOS command 


MISSN-DEFrNtS DM selects a MISSIOim 

•i** Sm •CON-SmO*! LAU'>4Cm wIiyDO*** C0NST»<AINT DATA 
H7 OEECON-OEFINES LAUNCr! ••INOO- COySTFAInT DATA 
Mrt OLTCON-PLOTS launch KlNOOf* CONST-IaINTS 

OP'<fMlS-f)PA«S SAVED MISSION LAUNCH WlNDO«*S 
>^0 LAUSTS-OPA<*S AN OwBITFP NODE ThaCE ON THE LAUNCH wiNOOw PLOT 


HI 

H2 

H3 

H4 


SAv mts-saves miss 

Sk-y < IS— SHO’aS The 
PUHM ls-PijPGES A S 

setcon-puts the S 


IOnS FOH LATEH '^tlNGOw 
SAVED MISSION t«INOO«<S 
aVEO MISSION «(IN00y( 
AVED CONSThaINTS into 


PLO 


The 


TING USING 0h*HIS 
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LiST-LIbTS Tm- O'^t^nNUS AND ThEIh ARGUMENTS 



f 1: 

I 

i. I. 

■ I 


T C0*^>*ANn LI8T.NAME >«ILL LIST TmE AnwO'-’ENTS* CU8 kENT VALUE''* UNITS. 
AND VALID ->lN(iES OF T»^E CUlWANO NAKED. 

LIST, all will owOOUCt A HADE LISTING ThE IGOS COMMANDS G^^OiJHtO HV 
SC^^FEN -iODE. 

example- LIST,i)W«SET wIlL list The CUHI^EnT values, units, and valid 

OanGES of The OOdSET command AugUMFNTS. 

command list is valid in ALL MOOES. 

LIST .ILL EhaSE TmE SCwEFN 

ARGUMENT default VALUE AND UNITS VALID haNGE 

(1) comand all ALPHAHETIC 





'f 
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J 


4 

t 
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UNITS-OEF IMPS lNi>UT AND OUT>JUT UNITS (NM 0 -< < H) 

THE Input units option COnT^^OLS InTEhphETaTION of the AWOUmEnT values 
*>EPTA lNrrS TO LINEAL QUANTITIES. TnE IN-*UT OPTION lAY HE ChaNoEO 
DUPING an E<EPCISE TO faCI' ITATE EXThaCTING DATA FkOv SOUkCES nITh 

incompatitihle units. 

THE OUTPlJT UNITS OPTION may HE USED TO EXPhESS Th£ pESULTS In The 
OESIOEO UNITS. 

EXAmdle- UNITS. NM.kH «ilLL CAUSE ThE PPOGPAH TO INTEPPPET ALL LINEAL 

INPUT DATA In NM and TO DISPLAY PESULTS IN KH. 

command units IS valid IN ALL HOf)ES. 


APGUMENT 
(1) INPUT 
(?) OUTPUT 


DEFAULT VALUE AND UNITS 
NM ALPHABETIC 

NM alphabetic 


valid HANGE 



T AMLK 
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TAHLE-DISi^LAYS all commands USFD UUMIng the most HcCENT olot 


MHILE MANY CO»-"MANOS USED TO ENHANCE AN IGOS PLOT MAKE ANNOTATION^ 
ON The plot, some 00 NOT, TO ENSUPE AN ACCLIMATE MECOHD OF luOS 

COMMANDS ANt) tmfip Argument values use tme table commano . 
this j»ILL display each Command and ITS argument values FOh TnF 
MOST recent plot. if THE TAHLF IS DESIRED. IT MUST RE REQUE^TEO 
mEFORE -eg Inn I mg a ne- plot. 


command table IS VALID IN ALL MODES. IT kILL ERASE ThE SCREEN AND 

Initiate a table plot, the following commands may then «e used to 
enhance the plot, label 


NO ARGUMENTS 


^Ooi !C 


‘^ESPT IiiOS '-*AN(JAL 0.3/OH/7V PA^iE 

"'tiS'iT-PiiSFT'5 all data TU DFiFAULT VALUES 

CO-AMUfMO i^FSET IS valid in ALL ••'OUES, 


NiJ Ah"3IJ'^FnTS 
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SHw*JUN-bHO*S A USE->"S CATaLOGEO DATA FILES 

The S“iw&(Jm CUmm,\.>,o lists ALL IGOS t^UU OATa FILES CuRt^ENlLY 
CATALOGFU. cycle wtJMrtEKS AND wJN I OENT IF I C A T IOnS TO OESC^«lMt ThE 
files AkF P-riNTEU, 

COMMAUO S»iv»wUM IS VALIO IN ALL mOOES. 

Sh^wUN 4. ILL EkasE ThiE screen 


NO APGUmRnTS 


SAV'^U'J 
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SAV^^UN-SaVES iMt CuPi^ENT IGOS DATA 

THF CO'<*'af-iO SAVHU.>< CWEATES ANO CATALOGS A UATA FILE TO STOWE Tnt CUK- 
Kf^NT VALUES OP CO><WANr) A»<GUmENTS Ai‘«lO IGOS FEATURES OUKING AN IGOS hUN. 
l*iIS ALLO-.S A uSFW TO PEFE«ENCE A SET OF InFOwmaTION* SUCH AS SENSOW 
SWATHS* OwsITal PAWAMETEf'S. ANO TOACKInG SITES* •ITHOOT HAVI-'JG TO WE- 
ENTFO The OATA VALUES. TO PEFEHENCE A CATALOGED DATA SET. SEE THE 
command SEThon. 

OP TO FIVE OATA files CAN GE SAVED AT ONE TIME. STOWAGE COSTS AhE 
ChaGGEO TO The OSEW AT AMPPO- ImaTELY 2S CENTS /FILE/OAY. THE AWGUMEnT 
IS the noMPEh of days the file IS TO G£ CATALOGED. EACH OATA FILE IS 
assigned a cycle NOMBEP and is OESCHidED 0v ThF DATE ANO The SOdTITLE 

OF THF IGOS Plots ouhing the session it WAS Cheated. 

example- SAVPUN.I /(ILL SAVE ANO CATALOG THE CUHkEnT iGOS OaTA ON A 

JSEH data file FOH 3 OAYS. 

command SAV‘-’UN is VALID IN ALL MOOES. 

SAVHUN -ILL EHASE THE SCHFEN 


ArtGUMENT 
(1) nDays 


default value and units 

T.OOOOE^OO OAYS 


VALID HANGE . 

E*00 TO H.c)900E*02 




IGOS ••ANUftL i^AGE 


SeT^^UN-HtSFT5 ALL ’iATa F-^OM a USE^ OATA PILE 

Thc COM^‘A^^0 SFTt^ON J*ILL HESET AlL f)ATA VALUES FrfOM A CATALOOEO USE^ 
OATA file. T-iE A-^GUMFvT is the cycle NUMHF-^ OF ThF FIlE TO -lE U'.EO IN 

setting the nf. values. 

PXamplE- SETWUN.y kill set ALL OaTa TO THE VALUES STOHEO On ThE FILE 

ASSIGNEO CYCLE 2. 


COm-^ ANO 5ETHUN 


i<^ valid in all hooes. 


SFT'HUN 


•ILL EHASE The SCREEN 


AwGuhFNT 
(I) ICY 


default Value ano units valid hange 

l.OOOOE^OO 1.0000E*00 TO S.OOOOE-00 


PUWWUN lUUS n3/0fl/7, page 

POWPU.M-OEST-'OVS A i)S£'^"S CATALOOfcU OaFA FIlE 

TnE CO'-'“oMn PuP»^i)N »ILL OEST^OY A l.'S£'<"S SAVED DATA FILE C-fEuTEO •JY 
T^t COf^?'AND SAVPiJ-M, T-«F AHr^uMfivT IS ThE CYCLE '4"Mr>E-^ OF T^t FIlE TO 
= E ‘^UPOEO. TiF WON IDENTIFICATION OF THE DATA FILE TO HE ELlHlNaTtD 
IS POINTED AMO T-i£ P0LL0*vING VFwieicaTIOn ChFC>^ IS ISSUEO. 

IS T-iIS PiJM TO PE 0FSTP0YE0 ?(Y/n) 

A Y PESPONSE (YFS) WILL OESTWOY ThE FILE. N wlLL A40PT THE P'JwGE 
CQppanO. 

example- POPPON.T COmHInEO wIT-t A y HESPOMsE TO ThF VEP IF I C a T lo-'i 

CHECK WILL OESTpOY ThE DATA FILE ASSIGNED CYCLE 3. 

coHMfiNn ptjPP'jN IS valid in all mooes. 


OUPPIJN will fhaSE The SCPEEn 


AP-SUMENT 
(1) ICY 


default value and units 

.F>00 


valid PANDE 

l.O00OE*00 To S,I)OOOE>00 
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ENPi-ENOS IfiOS EXtCOTION ai-JO HtTUKNS COi'IThuL TO OHt^ATlMi SYSTEM 

iEF04E CONTwOL KETuH^S To Th£ OPERATING SYSTE-’* T.-*E CO'-«POTFw AS^b- 

00 YOU ^auT PATTELLE TO DECEIVE A COPY OF THE ACTIVITY LOG?(Y/N) 

A Y response (YES) automatically HOOTF.S A COPY OF THE ACTIVITY LOG TO 
HATTELLF. N PFSuLTS I-v yo I'AYFIlE. MO^i ThE OPEhATING SySTE-> '^AS CON- 
■^POL. 

C0MMa,-g0 ENO IS VALIO IN ALL MODES. 


ENO 


*-lLL PHASE the SCPEEN 


340»Cf-l 
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<S) 



ORBSEL PLOT WITH SUN, COV, AND LIFE COMMANDS 
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0^^RSEL-0‘J>:>IT SELECTION (ALTITUDE VS INCLINATION) 

THE OR-»iT selection PLOT USES ThE SChEEn AS A OESION SPACE. OPhITS 
ARE PkESuMEO to he CIpCULAK «< I TH ThE HORIZONTAL AXIS RFpRESEwTInN 
INCLINATION AND THE VERTICAL AXIS REPRESENTING ALflTUOf. ANT POINT ON 
the PLOT IS A particular CIRCULAR ORHIT. VARIOUS COMMANOS maY dE USED 
TO IMOICATE THOSE ORBITS WHICH DU NOT MEET THE MISSION DESIGN 
REOUIREMENTS, 

THE ak<3UmENTS ARE 

hMIN= the minimum altitude 
HMAX= THE MAXIMUM altitude 
0IMIN= THE minimum INCLINATION 
UIMAX= THE maximum inclination 

example- ORBSEL«300»d00»S0« 120 wiLL CREATE AN ORBIT DESIGN SPACE FOR 

circular orbits in the 300 TO 800 (NM 
OH KM) altitude range with INCLINATIONS 
BETWEEN 50 AND 120 DEGREE‘S. 



COMMAND ORHSEL IS VALID IN ALL MOOES. IT wiLL ERASE THE SCREEN AND 

INITIATE A ORBSEL PLOT. THE FOLLOWING COMMANDS MAY THEN BE USED TO 

enhance THE plot, VEH PLO OPLT HC LAHEL 

SUN rad hr decay zoom mark 

COV STSHEL LIFE HL 


ARGUMENT liEFAULT VALUE AND UNITS VALID RANGE 

(D HMivi l.OOQOE + 02 NM, 1,85?OE^02 KM ,E*Q0 To 1.0000E*20 

(2) HMAX 2.5000E+02 NM, 4.6J00E+Q2 KM .E+00 TO l.OOOOE+20 

(3) OIMIN l.OOOOE+01 OEG .£*00 TO l.BOOOE+02 

(4) OIMAX l.lOOOE+02 OEG .E*00 TO 1.8000E+02 




f 
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SUN-0‘^AwS SUN SYNCHf^ONOUS CONTOURS 

THPEE OaSneO LINCS AHtE DHA-<(M. T«EY w£MP£SfcNT OhoITS WHOSE SUN-OHRIT 
RRECESSfON kATP: aKE -OmEGA* ZERO* AND ♦O'^EGA* 

OMEGA IS THE ANGULAR RATE ( OEGREES/0 A Y ) GIVEN BY THE ARGUMENTS. 
EXAMO|_f>suN,l«3U WILL oHaw THE-1/30«0* AND +1/30 OEGHEES/OAY LINES. 
COMMANO SUN IS valid IN MOOES Uk'BSEL 


ARGUMENT 

(1) DEG 

(2) DAYS 


'■>£KAULT value ANi) UNITS 
•E*0U OEG 

.£♦00 DAYS 


VALID RANGE 

.£♦00 TO i.ooooE^ao 

.£♦00 TO 1.0000£*20 
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i^PLT 
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QPLT-OKA^S the CO-vTOUPS uF a specified URdlT <J 

<J IS The *^4TI0 of satellite mean anhulap pate to The OPHIT hLANK 
anhulAk patf relative to the EAHTM. y is usually expressed in the 
following form 


OsI+np/nO 


v*HEPE I* np. A^ 4 L) ND APE INTEGERS, THE FIRST Two UPLT ARGUMENTS ARE NP 
AND NO, AN ORPIT /^III REPEAT OBSERVATIONS OF THE SAME EakTh SITES 
EVERY NO days or I*N 0 +MP PASSES. Th£ THIRD QPLT ARGUMENT* GaP* IS 
PROVIOEI) TO allow specification OF A SMALL GAP DISTANCE. IF GAP IS 
non-zero, the O PLOTTED ,^ILL REPRESENT ORHITS wmICH AFTER NO DAYS 
MISS AN exact PEPEaT by the Gap DISTANCE. 

QPLT will draw contours UF EOUAL U FOR ALL VALUES OF I WmICH FaLL UN 
THE CURRENT ORRSEL PLOT. IF A NON-INTEGER NP IS SPECIFIED ALL VALUES 
WHICH ARE PRIME TO NO WILL ALSO HE PLOTTED, 

EXAMPLE-gPLT,27,.Bl,0 WILL PLOT LOCH OF 1 + 1/3 

QPLT. .1,4,0 WILL PLOT LOCH OF 1 + 1/4, 1 + 3/4 

OPLT. 1,2.20 WILL PLOT LOCH OF U FOf 2 DAY REPETITION wITHiN 
20 N -M 


command (JPLT IS valid in MODES ORSSEL 


argument 

(1) NP‘ 

(2) NO 

(3) GAP 


default value and Units valid range 

.E+00 PASSES .E+00 TO l,000U£+20 

.E+00 DAYS .E+00 TO l.OOOOE+20 

.E+00 NM, ,E+00 KM -l.OOOOE+20 TO l.OOOOE+20 
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>^AD-0HawS Tnf OUTLIWE OF THOSE 0«8ITS IihICh HAVE EXCESS nAniATIOi'4 

THE command t^AD (JUTLI-NES ThOSE OHHITS On ThF OHhSEL m|_oT wITm EXCES- 
SIVE HAOIATION EXPOSOHE* THE aHG»JMEnTS DEFINE THE PAOIaTION SPECI- 
FICATIONS AS F0LL0-*5- 

cmal = density of aluminum shield (GM/CM?) 

FLUM = MAXIMUM FLUENCF 

DAYS s NUMBER OF DAYS FOP ALLOwAHLE FLUENCE 

DUE TO THF SIZE OF THE NUMBESt FLUM IS ENTERED AS FOLLOWS- 
XX.XXEYY IS EnTEHEO AS XX . X X*1 00 . YY-2 
12.A0E12 IS EnTEPED AS 1240.10 
U.71E13 IS EnTEPEO as 1171.11 

the OUTLInF.D APEaS may be CPOSS hatched using The hr command. 

NOTE-ThE had data does not COPRECTLY represent the top of The BElTS. 
PAO IS valid fop low (.LT. poo NM) orbits only. 

example- PaO«.01.1250.11»40 WILL OUTLINE THOSE ORBITS ON THE OPHSEL 

PLOT WHERE THE RADIATION EXPOSURE FOR A 
SPACECRAFT WITH A .01 GM/CM? ALUMINUM 
SHIELDING EXCEEDS 12.5 E13 EOUIVi-LENT 
1-MEV ELECTRON FLUENCE FOP 40 OAYS. 


command had 
argument 


IS valid in MOOES ORHSEL 
DEFAULT VALUE AND UNITS 


VALID RANGE 


(1) 

Cmal 

1 .OOOOE-02 

6M/CM2 

1.0000E*-20 

TO 

1 .0000r>20 

:?) 

FLUM 

5. 1200E+00 


l.OOOOE-20 

TO 

l.oonoE^Eo 

(3) 

OAYS 

3.0000E+01 

DAYS 

l.OOOOE-20 

TO 

1.0000f>20 
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rtrt-nOAWS VtwTICAL HATCHES I-» THE EXCESS HAOIATION OUTLINES 

" iE OUTLINES OENEHaTEU HY THE ‘^AD CUM-^ANO AHE STOHEIO AS SI DISCHE'fE 
inclination ST~'IHS. CHOSS HATCHES AHE LINES 0‘tAwN AT THE si INCLINA- 
TIONS. The AHOUmE.NTS COnT^-'OL WHICH INCLINATIONS «ILL HE HATCHEO. 

EXAMOLE- HP. 1,1 WILL HATCH EVEPY INCLINATION STARTING AT ThE FIPST. 


HP, A, 3 WILL HATCl-i EVEPY THIRD INCLINATION STApTING wITH Tm£ 
fourth 

command hk is valid in MOOES ORBSEL 


ARGUMENT 

(1) start 

(2) STEP 


default VALUE AND UNITS VALID RANGE 

l.OOOOE^OO LINES l.OOOOE+00 TO l.OOOOE^Ol 

l.OOOOEfOO LINES l.OOOOE^OO TO l.OOOOE^Ol 


oecAV' 
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OeCAY-PLOTS THF OHPIT neCAY and LAUwC*i YEhICLE injection £RH 0 PS 

COPMANO OECAY PK'.iOUCeS OWGIT DECAY AND LAUNCH VEHICLE INJECTION OIS- 
PEPSIONS (SCOUT ONLY) ON ThE ORHSEL PLOT. 

The AkGUMENTS ape- 


alt s altitude of Injection (nm op km) 

01 S INCLINATION OF INJECTION (OEGPEES) 

HC s BALLISTIC COEFFICIENT (KG/m?) 

LYP = LAUNCH YEAP (EXAMPLE-1976) 

YPS = TIME IN YFAkS fop DECAY 

THE FIPST T!»0 APCjIJHENTS MAY BE SET BY THE SELECT COMMAND TO MATCH A 

mark on an opbsel plot. 

example- OECAY.160.»35.5»220.»1977*2 WILL DISPLAY ThE 2 YEAH OKHITal 

DECAY OF A SPACECRAFT WITH A BALLISTIC COEFFICIENT OF 220 KG/ 
M2 INJECTED (N 1977 INTO A 161) (NM OR KM) CIRCULAR URbIT WITH 
:i5.S DEGREES INCLINATION. 


COMMAND DECAY 


IS Valid in modes ohbsel 


ARGUMENT 

default value 

AND UNITS 

VALID RANGE 

(1) 

ALT 

1.7500E*02 NM. 

3.2410E*02 

KM .E-^OO 

TO 1 . 

(2) 

01 

3.7000E+01 

DEG 

.E*00 To 

1 .8000E>02 

(3) 

HC 

2.2000E+02 

KG/M2 1 

.COOOE-20 TO 

1 .OOOOE^20 

(‘V) 

LYR 

1 .9760e>03 

CAL YH 1 

.OOOOE-20 TO 

1 .OOOOE + 20 

(S) 

YRS 

l.OOOOE+00 

YRS 1 

.OOOOE-20* Tu 

1 .0000F>20 




■‘ ''rivf^jiilg 


LIFF 
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LIFF-0UTLI\FS THUSh ONPITS ■•'/ITH A MINIMUM LIFU LrlNUTH 

THE COMMANO LIFE OUTLINES ThOSE OkHITS UN Th£ UMriSEL PLOT hITH A 
minimum life LEMfiTH MAINTAINED bT A (jIVEN OELTA V. 

THE AWeUMENTS AHE- 

HC = PALLISTIC coefficient (K0/M2) 

LYP s LAUNCH YEAH (EXAMPLE-1N76) 

OV = delta V (FT/SEC) 

YhS = LIFE length (YHS) 

EXAMPLE- LIFE«?20.»197'S.,300»2. PLOTS THOSE OhBITS ^(ITh a TWu Y£aH 

LIFE LENGTH MAINTAINED HY 300 FT/SEC 
FOH A 1976 LAUNCH wITH A BALLISTIC 
COEFFICIENT OF 220 KG/M?* 

The outlined AHEAS may oE CPOSS HA.LHED USING THE HL COMMAND. 


command LIFE 


IS valid in MOOES OH8SEL 


argument 

default value 

AND UNITS 


valid I 

9ANGE 

(1) 

PC 

2.2000E+02 

KG/M2 

.£•*■00 

TO 

l . 0000 K ^20 

(2) 

LYH 

1.9760E+03 

YP 

.£•*00 

TO 

1 . OOOOE ^20 

(3) 

OV 

■ 3.0000e*02 

OV 

.£♦00 

TO 

1 , 0000 e >20 

(4) 

YHS 

2.0000E+00 

YW 

.£♦00 

TO 

i . ooooe ^ 2o 


HL 
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HL-CMOSS hatches the OHBITS t*ITH INSUFFICIENT LI^E LENGTH. 

The outlines oenehateo hy THE life command awe stoheo as si discrete 
inclination strips. COOSS matches AHE lines OHAaiN AT THE 51 INCLINA- 
TIONS. 


THE AHOUMENTS COnTHOL WHICH INCLINATIONS WILL BE HATChEO. 


example- -'l«i«i will hatch evehy inclination stakting at THL EIHST. 


example- hl«2*4 will hatch every fourth Inclination startinc with tkf. 

SECOND. 


command HL 


IS valio in mooes orhsel 


argument 

(1) IHI 
(^) IH^ 


default value and units valio range 

l.OOOOE-^00 lines l.OOOOE^OO TO l.OOOOE + 01 

l.OOOOE+00 LINES l.OOOOE^OO Tu l.OOOOE^Oi 


cov 






1 

) 
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COV-ThE IGOS COVtHAOE modEL to note 0P6ITS WITH iNbUFFICIE'viT COVERAGE 

the coverage model outlines THOSE OH^ITS On ThE Ok^SEL ^LOT -hICh DO 

NOT VIE»> ALL POI-ITS IN ThE LATITUDE kANGE* LAT1»-LAT?* AT LEAST ONCE 

IN THE ‘"•‘ECIFIEO NUMt)£N oF OAVS. VIEWING IS DEFINED HY THF IQOS '] 

SENSO-i ■'•r.nEL --HOSE DATA IS ENTEHED wITh TmE COmmaNU SEnSOP, an 

ARGUMENT. NSATS* IS PHOVIUEO TO SPECIFY ThE NUmhES OF SATELLITES. FOH 

MULTIPLE satellites IT IS ASSU«EO THAT THE OPHIT PLANES APE POSITIONED 

SO That the (WOUND SwATH LIE EXACTLY ADJACENT. j 

FXAMPLE-COV«0,60.30 WILL OUTLINE THOSE OPHITS THAT DO NOT VIEW ALL j 

'^0-^TI0N5 OF THE EaKTm RETwE£‘N» LaTS Q A»mD ^0 \ 

CEGKEES at least Once EVEhY jo days. ^ 

THE OUTLINED AP£aS MAY Kt CHOSS HATCHED USING THE HC COMMAND. s 


COMMAND COV 

IS VALID IN modes OkGSEL 



ARGUMENT 

default value and units 

valid ' 

PANGE 

(1) LATl 

3.SO00E+01 DEG 

-H.OOOOE^Ol 

TO 

H.OOOOF+Ol 

12) LAT2 

3.S000E*01 DEG 

-9.0000E+01 

TO 

o.ooooe^oi 

(3) DAYS 

3.0000E^01 DAYS 

1 .OOOOE-20 

TO 

1 .0000E*20 

(A) NS ATS 

l.OOOOE+00 NO. 

-l.OOOOt+Gl 

TO 

l.OOOOE+01 


HC 
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hc-cross hatches the fqhhiooen okhits in the coverage plot 

The outlines GFNEHaTEO bV the cov cop«ano are stoked as si discrete 
altitude strips* cross hatches awe lines DRAKm at the si altitudes* 

THE arguments control *»HICH altitudes i«lLL BE HATChEO* 

F.XAMOLF-hC*1»1 will hatch every altitude starting at the FIhST* 

eXAMPLE-HC»a*3 WILL HATCH EVERY THIRD ALTITUDE STARTING «*ITH THE 2ND. 


COMMAND HC 


IS valid in modes 0R8SEL 


argument 

(1) start 

(2) step 


DEFAULT VALUE AND UNITS VALID RANGE 

l.OOOOE^OO LINES l*0000t>00 TO l.OOOOE^Ol 

l*0OO0E*0O LINES l.OOOOE+00 TO 1*OOOOE*01 


si-:nsok 


3o 
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St^SOw-iX-PlNjes OAfA FOW THE IGOS SENSOH MOOEL 

the IwJS SRnSO^^ --OnEL COHHlJTES A NAOIH CEnTEHED CIRCLE OF GHOUnO AkEA 
VlFwEn HASEO ON The ny<;r HESTHICTIvE OF THE FOLLOWING LIMITATIONS 
OEFINEO HY THE AHGUHENTS. 

HN(5= maximum slant HANGE (NM OH M«») 

ELe= MINIMUM elevation AROVE the HOHIZON (OEGPEE) 

FOV= MAXIMUM SENSOW FIELD OF VIEW (HALF CONE ANGLE -OEGHEE) 
AKES/LHES= MINIMUM resolution ( APPARENT ANGLE/ SURFACE DISTANCE) 

( DEGREE / NM OR kM ) 

FOR example* sensor* 1POO*AO*40* . 1 « 10 FSTARLISHES A SENSOR MODEL FOR 
TMF most RESTRICTIVE OF A 1200 (NM OR KR) MAXIMUM SLANT RANGE* A 40 
DEGREE Mlis'lMijM elevation aHOVE THE HORIZON* A 40 DEGREE MAXIMUM HALF 
CONF ANGLE. ‘=‘04 ThE SEnSOR FIELD OF VIE-»* AND A MINIMUM RESOLUTION OF 
*1 degree APOAHENT ANGLE EuUALS lO (NM OR KM) IN SURFACE DISTANCE. 

the CIRCie SI/E VARIES WITH ORBIT ALTITUDE. TO BYPASS Th£ SENSOR 
mOOEL and PE(iUEST USE OF A SPECIFIC SWATH *IOTH USE THE COMMAND SwATH. 
SEE OEESwT POP HOw TO ENTER AN AHHITWARY SwATH wIOTri. 


command SENSOR IS valid IN ALL MODES. 


ARGUMENT 

(1) 

RNG 

(2) 

ELF 

(3) 

FOV 

(4) 

ARES 

(S) 

LPES 


geeault value and units valid range 

1.2000F>03 NM. 2.2224E + 03 KM l.OOOOE-20 TO 1.0000E*'20 

4.0000E*()1 OEG l.OOOOE-20 TO 1.000uE*20 

4.0000E + 01 DEC- l.OOOOc-20 TO 1.0000r>20 

l.OOOOe-01 DEG l.OOOOE-20 TO 1.0000E*-20 

l.0000E*01 NM. 1.8520E+O1 KM l.OOOOE-20 TO l.OOOOE+20 
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VEH-SELtCTS an EA»^£NOArtL£ LAUNCH VEHICLE 

THIS CO-^M4NO GENKHATES Aim INTEF<NaLLT STO^^En TAHLE OP oaYLOAD -i^tlGHT 
VE^^SUS altitude and INCLInaTIUN eon ThL specified VEHICLE. TrtE VEHICLE 
name and the 9ANGE OF WEIGHTS POP THE CU9HENT OwBSFL PLOT AWE 
OISOLAYEO IN the UPPPP LEFT COPNEH OF ThE PLOT. E«UI-PAYlOAO 
CONTOUHS may Then b£ aOOEO TO Th£ PLOT USING ThE COMMAND PLD. 

the vehicle is selected hY the FOLLOWING COOES AS THE FIHST ARGUMENT. 

l=SC0UT-0 

2=OELTA-2w10 

3=OELTa-2MO 

asoELTA-2310 

S=SCOUT-F 

THE PEmaInING *1 ARGUMENTS AkE USED Tu SPECIFY THE LAUNCH SITES. 

IF THE ahGL'MENTS AhE aLL BLANK THE CALCULATIONS wILL 86 MADE ASSUMING 
A LAUNCH PROM THE SITE NORMALLY USED BY THE VEHICLE WHICH PPOOUCES THE 
GREATEST PAYLOAD TO EACH 0M8IT. IF ANY SITE IS SPECIFIED* ONLY THOSE 
SITES APE CONSTOEHEO. 

The FOLLOWING SITES WAY HE SPECIFIED. 

ETw=EaSTFRN TEST RANGE 
WTP=WPSTEHN TEST RANGE 

WAL-N = WALL0PS ISLAND (NORTheHN AZIM(JTHS) 

WAL-S=v*ALLOPS island (SOUTHERN AZIMUTHS) 

SAN MAHC=SAN MARCO ISLAND 

BLANKS MOST BE EwTERED BY TYPING THE WORD BLANK. (IGOS SKIPS HLanKS) 

PXAMPLE-VEH*?*PLANKtBLANK*BLANK.aLANK WILL ASSUME A DELTA FhOM 

EITHER ETk or wTR. 

EXAMPLE-VEH. 1*WAL-N*v»AL-5*wTR WILL ASSUME A SCOUT BUT v^ILL ELIMINATE 

SAN MARCO launches. 


command VEh 


IS valid in MOOES ORBSEL 


apGUmEnT 

( 1) 

IV 

(2) 

LSI 

(3) 

LS2 

(A) 

LS3 

(5) 

LSA 

(h) 

LSS 


default VALUE and UNITS 
1 «00U0E*00 

ALPHABETIC 

alphabetic 

alphabetic 

alphabetic 

alphabetic 


valid Range 

l.OOOOE^OO TO 1.0000E+2U 
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STSMEL— ‘EFInES an OMbITEH MaMKInG OrtHIT AND UPMEm STAGE mOTOhS 

STSPEL !S USED TO DEFINE ThE RELEASE FbOM THE SHUTTLE AND ThF SET OF 
yppF^ stage SDLI>) motors TO MAKE A TWO H'JMM THANSFEH TU ANV »)KriIT ON 
THE OH'iSEL PLOT. 

piHEL =TmE PahMNG OHHIT altitude 
IPFL sThE mawM,\((3 (JH9IT INCLINATION 
N1 =THE NUHHEh of FIRST HUHN MOTORS 
NAMEIsTHF NA'<E of the first dURN MOTORS 
N<e sThF. NUmhER of SECONO horn MOTORS 
mam£2=ThE name of The SECONO HUrN mOTOrS 

AFTER STSREL T>-iE PLO COMMAnO MAY BE USED TO DRA« PAYLOAD CONTOURS UN 
THF ORHSEl. PLOT. 

MOTOP DATA ARE OBTAINED FROM A TABLE '(HiCH MAY BE OlSPLAVgO hITh ThE 
SHWSTG command ANO altered vkITH THE OEFSTG COMMAND. 

the performance ANO SIZE CALCULATIONS ASSUME CONF IGUPAT IONS AS FOLLOWS 

t 

N1=N2=1« TamOEm 

STAGE? IN FRONT OF STAGEI. THE EMPTY STAGEl IS JETTISONED 
OPIOR TO hUPnING STAGE?. 

LF.mGTh=LEN1+LEN? 

DIAMETER=max (OIaUOIA?) 

Nl OR M? NOT EOUAL TO l« CLUSTER 

MOTORS arranged In a CIRCULAR CLU'^TEW TO mInImIZE OUTSIuE 
diameter. the EMPTY first HUPN CASES ARt NOT JETTISONED 
PRIOR TO THE SECOND fllJRM. 

LE'NGTHsmaX (LENl .LEN?) 

THIS IS A preliminary form OF UPPER STAGE ANALYSIS. IT IS NOT 
INTENDFD FOR MISSION RLANNlNG. 

command STSREL IS VALID IN MOOES ORBSEL 

ARGUMENT default VALUE ANU UNITS VALID RaNGE 


(1) 

HREL 

l.hOOOE^g? NM. 

?.Rb32E*02 KM .F-t'OO 

Tu l.OOOOE^Ob 

(?) 

IPEL 

2.SS')0E + 01 

DEG .E*00 Tu 

l,H00t)t>0? 

(3) 

Nl 

1 .OOOOE^OO 

l.OOOOE^OO TO 

2.0000E>01 

(4) 

name 1 

CASTOR 

alphabetic 


(5) 

N? 

1 .OOOOE^OO 

1.0000E*00 TO 

?.0000t>01 

(6) 

NAME? 

STAR3U 

alphabetic 
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sh«stg-shows The cumkent uppem stage motor data 

DISPLAYS The current UPPER STAGE MOTOR DATA. THEbE 'UTA ARE Ii'tlTlALLY 
SET FOR several COMMON SOLID MOTORS. THE DATA MAY hE MOOIFIEL) OK 
MOTORS aOOEO USING THE DEFSTG COMMAND. 

COMMAND SHWSTG IS VALID IN ALL mooES. 

SH.^STG x^ILL erase THE SCREEN 


NO ARGUMF'NTS 


Oe^STu 
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oefstg-oepines Ort changes uppew stage mqtoh data 

an UPPEP stage. mqtOP is OEFINEO 0Y ENTEKInG The APPPOPhIATE oata fop 
The following APGUMENTS- 

NAME = MOTOP NAME 
wF = FUEL WEIGHT (LPS) 

'><1 = INEPT skEIGmT (LHS) 

ISP = SPECIFIC IMPULSE (SEC) 

LEN s length (INCHES) 

01 A = OIameteP (INCHES) 

THE FIRST 4PGUMEM1 . THE nOTOP NAME» UETEPhINES IF UPPER STAGE MOTOR 
OATA IS PFlwG defined OP CHANGED. IF IT MATCHES A PP£»/IOUSLY OEFI.-iED 
MOTOP name THE hEMAINING ARGUMENTS ARE SUBSTITUTED IN THE TABLE. IF 
IT DOES NOT MATCH AN EXISTING MOTOP* THE ARGUMENTS APE USED TO DEFINE 
A NEW motor, 

A maximum OF ten motors can be defined. 

example- OEFSTG.HIGH.800.8S*2R5*50.30 DEFINES AN UPPER STAGE MOTOR* 
HKjH, with 800 POUNDS OF FUEL* AN INEPT WEIGHT OF 8S POUNDS* AN ISP OF 
?RS SECONDS that IS 50 INCHES LONG AND 30 INCHES IN DIAMETER. 

command defstg IS valid in all mooes. 

ARGUMENT default VALUE AND UNITS VALID RANGE 


(1) 

NAME 

OEMO 

ALPHABETIC 




(2) 

WF 

1 .0000E^03 

LBS 

1 .OOOOE^OO 

TO 

1 .OOOOE^Ob 

(3) 

WI 

1 .0000r>02 

L9S 

l.OOOOE+00 

TO 

1 .0000E+06 

(A) 

ISP 

2.R0OOE+O2 

SEC 

.£♦00 

TO 

S.OOOOE^02 

(5) 

LEN 

6.6000E+01 

In 

.E*0 0 

TO 

7.?0O0E^O2 

(6) 

OlA 

3.G000E+01 

IN 

.£♦00 

TO 

l.R000E^02 
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PLO-OHAwS A LAUNCH VEHICLE PAYLOAD CONTOUH 

THIS COPLAND VILL 0PA*< A CONTOUP OF THOSE OPrilTS TO WHICH THt 
SPECIFIF.i) VEHICLE CAN DELIVER A PARTICULAP PAYLOAD WEIGHT, 

NO PLOT WILL HE PHOOUCED IF THE ARGUMENT VALUE IS BEYOND THE VEHICLE 
CAPARIlITY op if no vehicle has heen specified fop The CUPHEnT 
ORRSFL PLOT. 

THE VEHICLE HUST HE OEEINEO USING EITHER VEH (EXPENDABLE) OP STSPEL 
(SHUTTLE^UPPEP STAGES) AFTER STARTING EACH OPBSEL PLOT AnO PPIOP 
TO USING PLO. 

example- pLD»300 will DHAw THE 300 POUND PAYLOAD CONTOUR FOP Th£ 

CUHPENT VEHICLE ON ThE OPBSEL PLOT. 

COMMAND PLD IS VALID IN MODES OPBSEL 

ARGUMENT default VALUE AND UNITS VALID RANGE 

(1) PLO .E+00 LHS .E*00 TO l.OOOUE+20 
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LAriFL-»CPMiTS typing INFOKMATION ON THE SCHEEN (TEKTPONIX ONLY) 

The command will CAUSE THE CPOSS HAIWS TO APPEAH ON THE SChEEN. ThESE 
“AY PE MOVED using the TERMINAL THUMB WHEELS TO POSITION THEIP 
intersection at THE LOCATION OF THE OESIPEO LABEL. A HLANK SHOULD 
THEN HE transmitted. THE CHARACTER CURSOR WILL ThEN APPEAR ANO THE 
KEY flOARO USED TO TYPE ONTO THE SCREEN. WHEN A CARRIAGE R6TUHN IS 
transmitted THE CROSS HAIRS WILL REAPPEAR. THEY MAY BE REPOSITIONED 
for flUOITIONAL labeling* OR MOVED TO THE BOTTOM OF THE PLOT TO ENO THE 
LAHELING PROCESS. 

command label IS VALID IN MOOES ORBSEL GNOTRK ORBOEF 

strlng table STPTOO LwINDW savmis stpthk 

SWINOW DEPLOY 


NO ARGU!-*ENTS 


ZOOM 
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ZOOM-Oses The CUwSOP to zoom in on a plot vfEGlON {TEKTRONIX ONLY) 

the CPOSS hAIHS ape USEO to define a POPTION of The plot FOh expansion 
TO ACHIEVE PETTEP CLAPITY, 

1. The cross hairs will appear on the screen. POSITION THEM 

WITH THEIP intersection AT A CORNER OF THE DESIRED REGION. 

2. transmit a blank 

3. the program will draw A PAIR OF LINES AT THE CROSS HAIR 
LOCATIONS. 

4. reposition the CROSS HAIRS WITH THEIR INTERSECTION AT ThF 
OPPOSITE CORNER OF THE DESIRED REGION. 

Si. TRANSMIT A BLANK 

R. the PROGRAM WILL DRAW A SECOND PAIR OF LINES. THE DESIGNATED 
AREA IS NOW OUTLINED ON THE PLOT, 

7. ARGUMENTS ARE SET TO PRODUCE THE EXPANDED PLOT ON A SUBS£(jU£NT 
COMMANO. THE PROGRAM WILL REQUEST THE NEXT IGOS COMMiND. 


command zoom 

IS 

VALID IN MOOES 

ORRSEL 

6N0TRK 

STPLnG 

STPTOn 

Lw I NOW 

STPTRK 

Sw iNOw 




NO ARGUMENTS 


MAWK 
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MAPK-MAHKS '^ith rne cupsoh a point fop later refepence (Tektronix only) 

THE command MAt»K «ILL CAUSE THE CROSS HAIRS TO APPEAR ON THE SC-(EEn. 
THEY MAY THEN P£ POSITIONED PITH THEIR INTERSECTION AT THE OESiPEO 
0R9IT (POINT) ON ThE ORHSEL PLOT. A BLANK IS THEN TRanSHITTEO, ThE 
PROGRAM *»ILL 0RA« A CROSS AT THE INTERSECTION AND ASSIGN A LETTEh TO 
THE mark. later reference MAY 8E MADE TO THESE ORBITS USING THE 

command select. 

UR TO FIFTEEN MARKS MAY BE MADE ON OPflSEL PLOTS DURING ONE loOS SES- 
SION (A THROUGH 0). THEIR COORDINATES ARE SAVED UNTIL PROGRAM TER- 
MINATION. 

DUE TO The FINITE RESOLUTION OF THE TERMINAL SCREEN. MORE PRECISE 
MARKS MAY BE MADE BY EXPANDING THE 0R8SEL PLOT SCALES* USING THE ZOOM 
COMMAND* PRIOR TO MAKING THE MARKS. 

COMMAND mark IS VALID IN MODES ORBSEL 


NO ARGUMENTS 


select 
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SELECT-SELECTS A p^EOEFInEU ma«K 

SELECT REQUIRES ®wIOk USE OF THE COMMAND mawk. (maH^ MEADS Th£ POSI- 
TION OF CkOSSHAWS on an OPn‘'EL PLOT TO DEFINE AND LAH£L an OHHIT— SEE 
MARK) SELECT CHOOSES AN 0«HlT DEFINED BV THE MAhk COMMAND ON A 
PREVIOUS QMHSEL PLOT FOR FURTHE' ANALYSIS. THE COMMAND ENTE^^S THE AP- 
PROPRIATE altitude and Inclination of the orbit selected in the argu- 
ment LIST FOR THE COMMANDS ORBOEF* ORBSET AND DECAY, THIS AVOIDS 
having to read the COORDINATES ON THE ORBSEL PLOT AND TYPE ThEM aS 
ARGUMENTS, 

example- SELECT«A CAUSES THE ALTITUDE AND INCLInaTIi)N ASSOCIATED «ITH 

THE orbit labeled A BY maRk ON A PkEVIOUS ORBSEL 
PLOT TO BE ENTERED AS 0R8DEP ARGU*"ENTS. 

THE ARGUMENT TOL IS NOT USED. 

command SELECT IS VALID IN ALL MOOES, 


argument 

(1) mark 

(2) TOL 


default value 

A 

,E*00 


AND UNITS 
ALPHABETIC 
OHMS 


VALlU RANGE 

-l,0000t+20 TO l.OOOOt+20 
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ORMOFF-OkhIT OEFINITIOn wITrt OUTPUT 

aN 0 R 8 IT IS OEFI'MEO 8 Y EnTEkInG THE FOLLOWING 6 URdITAL ELEMENTS 
I APOGEE 
? hEHIGEF 
A INCLINATION 

4 LONiiITUOE OF aSCENOiNG NODE 

s argument of perigee 

6 TIME OF PERIGEE (RELATIVE TO 00 GMT JAND 

FOR CONVENIENCE.* IF THE PERIGEE IS SET TO ZE«0* A CIRCULAR 0R4IT vi/iLL 
BE ASSUMEO. 

THE TIME OF PERIGEE IS EnTEhFO IN DAYS*H0URS*MlNuTES»S£CONnS AS A 
single decimal number, for example* 43 OAYS* 13 HOURS* 5S MINUTES* 

ANO 0 seconds would HE ENTERED AS 43135500* TIME OF PERIGEE 15 REFER- 
ENCED TO THE FIRST ASCENDING NODE WRT PERIGEE PRECESSION. 

the FIRSi TitwEE ARGUMENTS MAY BE SET BY THE COMMAND SELECT TO maTCh A 
MARK ON AN ORBSEL PLOT, 

the launch command may BE USED PRIOR TO ORBOEF TO AVOIR CUMBERSOME 
ENTRY OF the LAST THREE ORBITAL ELEMENTS. THEY ARE THEN COMPUTED 
TO PLACE the perigee DIRECTLY OVER ThE LAUNCH SITE AT LAUNCH TIME. 

AFTER ENTERING ORBOEF FUhTHER STUDY OF THE ORBIT MAY BE MADE wITh THE 

commands stplng* s’.'ptoo* oh GNOTRK. 

OPTIONAL DATA THAT CAN BE REQUESTED wI7H THIS COMMAND INCLUDES 

1. RELATIVE MOTION OF THE NODE WRT EAOTH, WRT SUN ANO InErTIAL 
IN DEGHEES/NOOaL PERIOD AND DEGREES/DAY 
a. REL-TIVt MOTION OF PERIGEE WRT NODE IN uEGREES/NOOaL PERlOu 
AND OEGREES/OAY. 

3. PLOT OF distance OETWEEN ASCENDING NODES VERSUS TImE, DIS- 
TANCE IS MEASURED IN NM OR KM AND DEGREES ANO TIm£ I 5 IN OaYS 
ANO ORBITAL PASSES. 

THE program will ask: more ORBITAL lNFO?(Y/N) 

A Y RESPONSE (YES) WILL DISPLAY THE ADDITIONAL DATA. N RESULTS IN NO 
optional INFORMATION. 

EXAMPLE- ORBOEF, 700. *a00. *30 DEFINES A 730 BY aOO (NM QR KM) ELLIPTI- 
CAL ORBIT WITH 30 OE(3rEES INCLINATION. 

command ORHDEF is Valid in all modes. it will erase t^E screen and 

INITIATE A ORBDEF PLOT. THE FOLLOWING COMMANDS MAY THEN BE USED TO 

enhance the PLOT, label 


ARGUMENT 

default value 

AND UNITS 

VALID RANGE 

( 1 ' 

AP6 

l.GOOOE+Q^ NM. 

2.9632E+ 

02 KM .Fxjfl 

TO l.OOOOE+20 

" 

PER 

• £*00 NM * 

• E + 0 0 

KM .F>00 

TO 1 .0(’(j'0£+2U 

< J) 

INC 

a.H500£*01 

OF.G 

.E + 00 T(; 

1 . H 0 0 0 £ ♦ 0 2 

(4) 

LON 

.E*00 

DEG 

-3.GOOOE+OP TU 

3..SOOOE*.02 

(5) 

ARD 

.£♦00 

UEG 

-3.B000L+0'^ to 

3 . G 0 0 0 E ♦ 0 2 

(6) 

TOP 

.£ + 00 

OHMS 

-l.OOOOt+20 Tu 

l.OOOOE+20 


loos (MANUAL 0.3/0rt/7S PAGE A-9 

o^(!^set-o*^ -^ iT oefinition j*ithout output 


orbset is the same as orbdef, rut no output is produced. FOh 
'^OHF information see ThE COiMNANO ORBnEF. 

command orrset is valid in all modes. 


argument 


DEFAULT value and UNITS 


VALID RANGE 


(1) 

AP6 

l.GOOOE>02 

NMf 

2.9b32E^02 KM .E^OO 

TO 1.0000E^20 

(2) 

PER 

.£♦00 

NM . 

.£♦00 

KM .E^OO 

TO 1.0000£^20 

(3) 

INC 

2 . BS C ^ 

£♦01 

0E6 

.£♦00 TO 

l.M000F*02 

(4) 

LON 

.£♦00 


OEG 

-3.G000E^O2 TO 

3.GOOOE^02 

(5) 

AMP 

.£♦00 


OE6 

-3.6000e^0? TO 

3.6000E^02 

(6) 

TOP 

.£♦00 


OHMS 

-1.0000E^20 TO 

l.OOOOE^ao 
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OWHSMA-OWaiT OPFlNiriOM USING A«E ANH A:>C£NOInU NOUE TI'^E 

AN QP5IT IS OEFI.'jEO E.'jTE^InG THE FOLLOWING ^ UhhITAL ELEMENTS: 

I SEMlMAJOn A<IS 
•<? ECCFnTkICITY 
INCLINATION 

A longitude of The ASCENOING '<OOE 
S AMGUMFnT of HE'^IGEE 

A time of the FIHST ascending node (wElaTIVE to 00 gHT UANl) 

the TI'*f of Thf FI^sT ascending node Is ENTFvEO In OAYS«‘^OUhS* minutes* 
SECONDS AS A SINGLE DECIMAL NUMBEH, FOH EXAMPLE* a7 DAYS* 5 hOUkS* 33 
minutes* AMO 1=^ SECONDS i^OULO HE ENTEHEO AS 47053315. 

FOP fxamPLE: OPHSMA*300*. 01*28 DEFINES AN OHHIT ;-<ITH 2h DEGREES IN- 

CLINATION* AN FCCENTPICITY OF 0.01 AND A SF.MIMajoP AXIS OF 3oO NM. 

AN OPHIT CAN ALSO «£ DEFINED USING AN ALTEPNaTE OKUITaL ELEMENT SET rfY 
HEFEPENCING thf COMMANDS OWrtOEF OP OPBSET. 


command OPhSMA 


Is VALID IN all mOuES. 


APGUMENT 

default value 

AND UNITS 

VALID PANGE 

(1) 

SMA 

1.5000E*-02 nm* 

2.7780E- 

02 km .£^00 

TO 1. 

(2) 

ECC 

.£♦00 


.£♦00 Tu 

1 .OOOOE>00 

(3) 

INC 

2.8500F*.01 

DEG 

.£♦00 TO 

1 .riOOOE^02 

(4) 

LUN 

.F*00 

OEG 

-3.5000E*02 TO 

3.6000E*02 

(5) 

AHP 

.F*00 

DEG 

-3.SOOOE+02 TO 

3.50n0E^O2 

(6) 

TAN 

.£♦00 

OHMS 

-l.OOOOt^PO TO 

1.0000E^20 


OrtttSHw 
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(WMSH'«-SHOwS OkhITS 

TrtK 0 ««ITal elements OF USEFUL Or^eiTS TO IGOS UStWS a«£ STOHEO On a 
GFNE«AL ACCESS OaTA FILE. THE 0«HSM-« COMMAND LISTS DESCRIPTIONS OF 

These ophits* »ihich may -»e pefepenceo using the command oppget* fop 
aooitions to the file* call battelle. 

command OhHSH« is valid in all mooes, 

OPBSMv* rtILL EPASE THE SCREEN 


NO AHOU-'ENTS 
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U'^Map^T-SELFCTS AN ORrtIT 


ThF COmmano U^rtGEt IS USED TO NEFE-»ENCE A t»AKTICULA^> OhHIT THh 

Ot^GIT haTa pile FOW PWOGh'am USE* THE ARGUMENT IS THE lOENTIF IC aTIOn 
CODE OF TME OESIkEO OHAIT. 

A LIST OF aVAILAhLE OHaIT OESCHIPTIOnS ANO THEIP IDENTIFICATION COOES 

may re ortaineo using the OHBSHw command. 


example- OPhGET.I HEOUESTS the FIhST OkBIT of The OMdIT data file FOh 

PHOGHAM USE. 


command OHhGFT 


IS VALID IN all MOOES. 


APGUMENT 
(1) CODE 


DEFAULT VALUE AND UNITS 
l.OOOOE^OO 


VALID RANGE 

1.0000E*00 TO 2.S000t*01 


LAUNCH 
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LAUNCH-OEFINES THE LAUNCH SITE FUH BEGINNING AN UHrtlT 

LAUNCH defines The LAUNCH SITE AND TIME TO DEFINE THE OHHIT LONGITUDE 
OF NODES* argument OF PERIGEE* AND TIME OF PERIGEE. 

LAUNCH SITE OPTIONS ARE 

eTR=EASTFPN TEST RANGE 
wTR=WEST£RN test range 

WAL-N=WALL0PS ISLAND (NORTHERN AZIMIjThS) 
WAL-S=WALLOPS ISLAND (SOUTHERN AZIMUThS) 

SAN MARC=SAN MARCO ISLAND 

time IS ENTERED IN DAYS OF THE YEAR ANO GmT HOURS. 

EXaMPLE-LAUNCH.WTR* 15*22 

THIS IS A LAUNCH FROM inTR ON JAN 15 AT 22 HOURS GMT. 
command launch is VALID IN ALL MODES. 

default value and units valid range 

NONE ALPHABETIC 

.£•*•00 DAYS .£-*00 TO 3,h600E*'02 

.£•*>00 HRS .E-*00 TO 2.‘*00OE^*01 


ARGUMENT 

(1) LSITE 

(2) DAY 
(S: TIME 


SITF 
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site-reference site orsit updating 

TriF SITE command UPDATES ORBITAL PARAMETERS Ti) REFLECT THE PASSAGE OF 
A SPACECRAFT OVER SOME REFERENCE SITE AT A SPECIFIC TImE. 

The arguments are- 

LNG=LONGTTUDF oF THE REFERENCE SITE (DEGREES) 

LAT=LATITUOE OF THE REFERENCE SITE (DEGREES) 

GMTsTIMF OF SPACECRAFT PASSAGE OVER THE SITE 

(RELATIVE TO 00 GMT JANI* ♦/-OOHHMmSS ) 

ARPsAHGUMENT OF PERIGEE (DEGREES) 

the TlMf[ OF PASSAGE IS ENTERED IN DAYS » HOURS ♦ M INUTES ♦ SECONDS AS A 
SINGLE DECIMAL NUMBER. THE SIGN OF THE TIME DETERMINES WHETHER THE 
PASSAGE IS TO THE NORTH (POSITIVE) OR TO THE SOUTH (NEGATIVE) OVER Tht 
SITE. 

example: site. 150. 20»125053015.90 SPECIFIES A NORTH PASSAGE OVEP 150 
DEGREES LONGITUDE AND 20 DEGREES LATITUDE ON DAY I2b OF ThE 
YEAR AT 5 HOURS. 30 MINUTES AND 15 SECUMOS G«T. THE ARGUMENT 
OF perigee IS 90 DEGREES. 

THE arguments ARE USED TO CALCULATE THE CURRENT LONGITUDE OF THE AS- 
CENDING NODE, time of PERIGEE. AND THE ARGUMENT OF PERIGEE. TO UPDATE 
THE APOGEE. PERIGEE OR INCLINATION OF THE ORBIT REFERENCE THE COMMANDS 
ORBDEF, OH9SET OR ORBSma, 


COMMAND SITE IS VALID IN ALL MOOES. 


ARGDMENT 

DEFAULT VALUE 

AND UNITS 

VALID 

RANGE 

(1) 

LNG 

.£♦00 

DEG 

-3.6000E^02 

TO 

3.B000E^G2 

(2) 

LAT 

.E + 00 

DEG 

-9.0000E^01 

TO 

9.0000E^01 

(3) 

GMT 

.£♦00 

OHMS 

-1.0000E^20 

TO 

1 .O000E^20 

(4) 

ARP 

.£♦00 

DEG 

-3.6000e^02 

TO 

3.6000E^02 
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sunang-oefines sun angle requirement 

THE SUN angle is the angle HETwEEN TH£ EAWTH-SUN AND EAPTH-SA TELL I TE 
VECTORS. when The suh-satellite point is at local noon the sun angle 

IS 7F.P0* AT LOCAL mIOnIGHT THE ANGLE IS 180. 

The value LIMITS THE LOCAL LIGHTING CONDITIONS FOR POhTIONS OF THE 
EARTH CONSIDERFO VIEWED IN THE OUTPUT FROM THE PASS AND STPlnG 

commands. 


example- sunang*po requires the SUN-EARTH-SATELLITE angle to 6E less 

THAN OR EQUAL TO SO DEGREES FOR ALL PLOTTING WITH 
the pass AND STPLNG COMMANDS. 


command SUNANG 


IS valid in all modes. 


ARGUMENT default VALUE AND UNITS VALID RANGE 

(1) ANG l.flOOOE+02 OEG l.OOOOE+00 TO l.dOOOE+02 


SWATH 
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SWATH-StLECTS A GPOUNU SwA 


TH 


The command s«ath is used to hefehence a PAPTICULAH SENSOP GhOUND 
SWATH FOP PPOGPAm use* 

the FIPST APGUMtNT 13 THE ALPHABETIC NAME OF THE SENSOW GPOUNO SWATH 
SELECTED. A LIST OF AVAILABLE SENSOR GROUND SWATHS MAY RE OBTAINED 
USING THE command SHwSwT, THE NAME SENSOR WILL FORCE USE OF THE iGOS 
SENSOR MOOEL. 

THE SECOND ARGUMENT DEFINES OR CHANGES THE SUN ANGLE REQUIREMENT* THE 
ANGLE BETWEEN THE EARTH-SUN AND EARTH-SATELLITE VECTORS IN DEGREES. 
FOR MORE information. SEE THE COMMAND SUNANG. SUN ANGLE IS OPTIONAL. 


EXAMPLE- 

SWATH. SInGLE*70 REQUESTS the SENSOR GROUND SwATH, SINGLE. 

AND A 70 DEGREE SUNANGLE REQUIREMENT. 

command swath is valid in all mooes. 

ARGUMENT default VALUE AND UNITS VALID RANGE 

(1) NAME SENSOR ALPHABETIC 

(2) SUNANG l.B000E*02 OEG l.OOOOE+00 TO l.«000E>02 
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OEFSwT-uEFInES se-nsoh GMOUNO S«(ATH data 

A SENSOtf GROUND SWATH IS DEFINED 8Y ENTERINCj AN ALPHABETIC NAm£ AND 
TWO OP FOUR distances RELATIVE TO THE SUB-SATELLITE CENTER LINE 
(POSITIVE=LEFT) . EACH PAlw OF DISTANCES DEFINES THE START A-^0 STOP OF 
A swath. for pXAMPLE- 

nEFSwT*SlNGLF*-100«100*0»0 DEFINES A SWATH NAMED SINGLE WHICH 

EXTENDS 100 NM OR K<^ ON EITHER SIDE 
OF THE CENTER LINE. 

OEFSWT. OOUHLe»-700«-300«400*800 DEFINES A SwATH NAMED DOUHLE 

WHICH EXTENDS FROr^ 300 TO 700 ON 
THE LEFT AND FROM 400 TO «00 ON 
THE RIGHT. 

THE SwaTh name and GROUND SWATH DATA ARE SAVED FOR LATER REFERENCE. 

UP TO TEN SENSOR GROUND SwATHS MAY 8E DEFINED. REFERENCE TO A PARTI- 
CULAR SENSOR MAY BE MADE USING THE COMMAND SWATH. 

THE UNITS (NM OR KM) ARE DETERMINED 8Y THE SELECTED UNITS OPTION. 

WHEN USED with an £LLI°TICAL ORBIT THE SWATH IS ASSUMED PROPORTIONAL 
TO THE altitude ivlTH THE DEFINED VALUES AT THE AVERAGE ALTITUDE. 

THE NAm£ sensor IS RESERVED FOR THE. IGOS SENSOW MODEL AND THE ARGUMENT 
VALUES WILL BE IGNORED. 


TO update GROUND 

Swath 

DATA RE-ENTER THE 

APPROPRIATE SENSOR i 

NAME 

FOL- 

LOWED BY THE NEW 

DATA 

IN A SECOND OEFSWT 

COMMAND 

• 



C0MM4N0 OEFSWT 

IS 

VALID IN ALL MOOES 





ARGUMENT 

DEFAULT VALUE AND UNITS 


VALID RANGE 



(1) NAME 


ALPHABETIC 





(2) XI 

.£♦00 

NM. .E^OO 

KM 

- 1 .ooooe^?o 

TO 

1 .ooooE^ao 

(3) X2 

.£♦00 

NM. .E>00 

KM 

-1 .OOOOE^20 

To 

1.0000E^20 

(4) X3 

.£♦00 

NM . .£♦ 00 

KM 

-1 .OOOOE^PO 

TO 

1 .OOO0E^2O 

(5) X4 

.E + 00 

NM. .E^OO 

KM 

-l.OOOOE^PO 

TO 

1 .OOOOE^20 


5JK3INAL PAGE IS 
W fOOH QUALITY 


OEPMOO 
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oefmoo-defines a sENSOt^ swath mode GHOUNO THACF 

A SENS08 MODE IS defined dY ENTERING AN ALPHAaETIC NAME ANO THE STaPT 
AND STOP locations OF UP TO TWO VIEWING BANDS RELATIVE TO THE SATEL- 
LITE NAOIP USING CPOSSTPaCK AND DOWN PANGE GEOMETPY, 


THE APUUMENTS APE AS FOLLOWS- 


namesname of sensop mode 

C«S1=CR0SS TRACK distance FROM THE NADIR TO T«E START OF 
SAND 1 COVERAGE (NM OR KM) 

n*«Ni=oowiY range distance from the nadir to The start of 
HAND I coverage (NM OR KM) 

CRSB=CROSS track DISTANCE FROM THE NADIR TO THE END OF 
HAND 1 COVERAGE (NM OR KM) 

DWN2=00wN RANGE DISTANCE FROM THE NADIR TO THE END oF 
hand 1 COVERAGE (NM OR KM) 

C«S3«0wN3<CRSA*0WNA.= similar ARGUMENTS TO DEFINE BAND 2 

COVERAGE 


S9 


POSITIVE DISTANCES ARE TO THE LEFT OF THE SATELLITE AND IN ThE DIREC- 
TION OF THE SATELLITE»S MOTION* UP TO 10 SENSOR Sw.ATH MODES CAN «E DE- 
FINED. FOR EXAMPLE- 

OEFMOU«SlNGLe»')*0«-100» 100 DEFINES A SWATH MODE* SINGLE* wITH ONE 

SAND VIEWING TO THE KKiHT AND TO THE 
FRONT OF THE SPACECRAFT AT A5 DEGREES 
FROM THE NADIR TO 100 NM CROSSTRACK AND 
OOWNRANGE* 

the SwaTH mode NAME ANO ASSOCIATED OaTA ARE SAVED FOR LATER kEFERENCE 
HY THE command UEFSKO TO SCHEDULE SENSOR VIEWING TIMES* 

THE UNITS (NM OH KM) ARE DETERMINED BY THE SELECTED UNITS OPTION* 

when USED WITH AN ELLIPTICAL OP0IT THE SENSOR COVERAGE IS ASSUMED PRO- 
PORTIONAL TO THE altitude* with THE DATA ENTERED DEFINED FOR THE AVER- 
AGE ALTITUDE* 

TO UPDATE Swath mode data re-enter The APPROPRIATE sensor name fol- 
lowed HY THE NEW OATA IN A SECOND OEFMOD COMMAND* 

command defmoo is Valid in all mooes* 


argument 

default 

VALUE 

ANO UNITS 


valid range 



(1) 

(2) 

NAME 

CRSl 

*E + 00 

NM* 

ALPHABETIC 

*£♦00 

KM 

-1 

*0000£>20 

TO 

l.0000E^20 

(3) 

OWN 1 

.F*00 

NM, 

*£♦00 

KM 

-1 

*OOOOF^?0 

TO 

1 .ooooe^po 

(4) 

CRSi? 

,F*OQ 

NM, 

*£♦00 

KM 

-1 

*0000£>20 

TO 

1 .ooooe^ao 

(5) 

0WN2 

*e+oo 

NM, 

*£♦00 


-1 

*0O00E*?0 

TO 

1 *OOOOE^20 

(6) 

CRS3 

*E*00 

NM, 

*£♦00 

KM 

-1 

.OO0OK*2O 

TO 

1 .00(jCE^?0 

(7) 

OwN 3 

*E*00 

NM, 

*£♦00 

KM 

-1 

.OOCOt*20 

TO 

1 *OOOOE^20 

(8) 

CRS4 

*E + 00 

NM , 

*£♦00 

KM 

-1 

*0000£>?0 

To 

1 *OOO0E^2O 

(9) 

n«N4 

* t + 00 

NM, 

*£♦00 

KM 

-1 

*0000£>20 

TO 

i.OOOOE+20 


SrtWMOO 
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shwmoo-shO'^s sensok swath mode data 

TH*- SMwMUi) command lists THE SENSOw MODE DATA FOH ALL SENSOH MODES 
THAT MftY RE kEFE»E:NCED USING THE COMMAND OEFSKO. EACH MODE wAS HH£- 
VIOUSLY OEFINEO «»ITH THE COMMAND DEFMOD. 

command SnUMOO IS VALID IN' ALL MODES. 

SHixMOO -ILL EHASE THE SCREEN 


NO ARGUMENTS 
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neFSKO-OEFIWES A SENSOP S-.vaTH (^OUE SCiEOULE 

THE DEFSKD COHHA'JI) SCHEDULES SENSOW MODE OPEHATIUNS OUHINb An uHHITAU 
PASS. The FOuP AHGUME'MTS APE AS FOLLOWS; 

CODE = schedule code 
name s sensoh mode NA(«E 

TIME1= time FhOM the ascending node to begin OPEHATION (4In) 

TIhF?= time FHOM the ascending node to end OPEHATION <HIN) 

FOP example: OEFSKO* 1 .SINGLE»0*20 SCHEDULES ThE SENSOR SwaTh MODE* 

single* TO hE operational the first 20 MINUTES FOLLOWING EACH ASCEND- 
ING NODE CROSSING. 

SENSOR MOOES SCHEDULED FOR OPERATION MUST HE PREVIOUSLY DEFINED USING 
the OEFMOO command. a SENSOR MODE CAN RE SCHEDULED FOH MOPE THAN ONE 
TIME PERIOD DURING AN OHbITAL PASS BY REPEATED USE OF Th£ OEFSKO COM- 
MAND. 

UP TO 20 TIME PERIODS «AY 3E DEFINED DURING AN ORBITAL PASS TO SCHED- 
ULE VARIOUS SENSOR MODE OPERATIONS. 

TO MODIFY SCHEDULE DATA* ENTER A DEFSKD COMMAND wITh THE APPROPRIATE 
schedule code P’OR the DATA TO BE CHANGED* AND ThE NEW DATA. 


COMMAND DEFSKD IS VALID IN ALL MOUES. 


ARGUMENT 
(1) CODE 
( ? ) Name 

('•;) TImfi 
(4) TIME2 


DEFAULT VALUE AND UNITS 
l.OOOOE+00 

AuPhABETIC 
.E+00 MIN 

.€♦00 MIN 


valid range 

i.0000E*00 TO 2.0000E*01 


.£♦00 to 1.0000E^20 

.£♦00 TO 1.0000E^20 


SHWSKO 
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SHWSK0-SH0»*S The SENSOH S-»ATH Moot schedule 

THE SHivSKO command LISTS ThE CU9h£NT SENSOh MODE SCHEDULE REFEhEhCEO 
BY THE HPASS command IN ml()TTIMG OH8ITAL PASSES WITH MULTIPLE SENSUP 
OPERATIONS DURING ONE ORBITAL PASS. 

TO DEFINE a SCHEDULE ENTRY. REFERENCE THE OEFSKD COMMAND. 
command ShwSKO IS valid IN ALL MOOES. 

SBwSKO -(ILL ERASE ThE SCREEN 


NO ARGUMENTS 



GNDTRK PLOT WITH MAP, TRKSIT, AND PASS COMMANDS 








IGOS MANUAL 03/08/7<i PAGE 6j 


gnotpk-ghouno track display 

THE GPOUMf) TRACK PLOT IS A MAP OF A PORTION OF THE EAkTHS SUkFACE. 
the arguments define the REGION OF INTEREST. THE RESOLUTION OF ThE 
»kOPLO hap T«AT may be AOuEO TO THE PLOT. AND ThE PLOT PROJECTIUiM. 

LNGl.LiMG2= THE LONGITUDE RANGE 

lati.lat2= the latitude range 

Fl.viE= The distance between ThE CLOSEST maP POINTS TO BE 
PLOTTED DIVIDED INTO THE MAP WIDTH FIi\iE = n WILL 
SKIP all map POINTS AND SAVE EXECUTION TIME. 

P«J= THE PROJECTION OPTION 

THt PROJECTION OPTIONS APE 
LL=LAT I TUOE-LONGITUDE 
m=MFK ATOP 

PN=POlAR about the north POLE 
PS=POLaR about The south POLE 

example- GNDTPK.-lBO.lBO. -90.90. lOO.LL WILL PRODUCE A LN6-L4T PLOT OF 

THE entire earth with A REASON- 
ABLE number of points ON THE 
MAP. 

IF ORBIT GROUND TRACKS ARE TO RE PLOTTED USING ThE PASS COMMAND 
AN OPBOEF. ORBSET OR OPBSma COMMAND MUST BE ENTERED PRIOR TO PLOTTING 
PASSES TO define Tnf ORdIT OF INTEREST. 

command GNOTRK is valid in all MOOES. IT WILL ERASE The SCREEN AND 

INITIATE u GNOTRk PLOT. THE FOLLOWING COMMANDS maY THEN HE USED TO 

enhance the PLOT. LABEL MAP PASS ZOOw TRkSIT 



ORwLNG 

ORwTOO EXPSIT 

MPASS 



ARGUMENT 

default value 

AND units 

VALID ' 

RANGE 

(1) 

LN(31 

-1 .floooE^oa 

DEG 

-3.BOOOE»02 

TO 

l.HOOOE*02 

(2) 

LNG2 

1 .BOOOE + 02 

DEG 

-1 .B000E*02 

TO 

3.6000E+02 

(3) 

LATl 

-B.OOOOF.Ol 

OEG 

-P.OOOOE^Ol 

TO 

V.OOOOE-^Ol 

(4) 

LAT2 

y.ooooE+01 

DEG 

-9.0000E+01 

TO 

9,oonoE*oi 

(S) 

FINE 

1 .0000£*02 


• E + 00 

TO 

1.0090E*03 

(6) 

PpJ 

LL 

ALPHABETIC 





.4AP 
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MAP-Of<AwS Au EAkTH map HAC^^.^PUU^I'.) 

TH£ MAP OATA consist OF 10000 DATA POINTS. wh£.>j ThF GNOTpa COMMaNj IS 
GIVFn a SUPSF.T of the data is COPitO To A SCPATCn FILE. Tme SChaTCH 
FILE CONSISTS OF T*^OSE POINTS >^HlCH LIE ON THE POPTION OF THE EakTm 
HEINO OIS»LAYEO* AND FtlRTH£H APAPT THAN A MINIMUM DISTANCE. Th£ 
MINIMUM distance is The width of The plot DIVIDED hY THE FINENESS. 

IF THE fineness .,aS set TO ZERO NO SCRATCH FILE IS WkITTEN AND wO MAPS 
CAN HE t)HAwN. 

command map IS VALID IN MOOES ONOTRK 


NO arguments 


OASS 
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MASS-UHA.KS 0«nIT PASSES ON THE GPOUNO TkACK PLOT 

THF AkOOMFiNiTS akE used T<j CONTROL PASSES A^E PLOTTED AND how ThE 

SEnSOp S*ATh is hEphESENTEU. 

EX ample-pass « 1 *3*7 

this -*ILL 0r<A4( PASSES l*2t AND 3 WITH a TYPE 7 S^ATH PLOT. THE FlkST 
PASS HEGInS at launch and ENOS WITH ThE EIPST ASCENOInG E'JUATOHIAL 
CROSSING. SEVERAL PASS PLOTS HAY h£ S'JP£R I WPOStO. EXAMPLE 

PASS.1»S*7 AND PASS*6«10«7 WILL GIVE ThE 5aM£ PLUT AS PASS-.l*iO»7 

THE SWATH COOES ARE 1-7 AND 9-lS 

IsSOLIO CENTERLINE ONLY 

2=5wATH edges ONLY 

3=En6FS AND dashed CENTERLINE 

4=cRoss hatches only 

SsCPOSS hatches and solid centerline 

AsCROSS HATCHES AND EDGES 

7=CPOSS HATChES*£DGES+0ASh£O CENTERLINE 

SWATH COOES 1 THRU 7 SUPPRESS PASS LAdELiNG. TO REQUEST A PlOT TYPE 
WITH PASS MUHHERS ADD « TO THE COOES 1 ThRU 7 EXCLUDING a (FOP 9 T«RU 
11 AND 13 THRU IS). 

example- paS5»1*2*10 WILL ORAW AND NUMBER PASSES 1 ANO ? SHOj<ING 

ONLY SWATH EDGES. 

IF A SUN angle less than iHO DEG. HAS BEEN SPECIFIED^ OnL'^ ThF 
PORTION OF The SsiATh wITh aOEOUATE ILLUMINATION WILL HE PLOTTED. 

IF A TRACKING STATION IS SPECIFIED WITH THE TRACK COMMAND. Tn£ EARTH 
COVFRAGF OISPLAYEO IS LIMITED TO TIMES Wh£N T^E SITE CAN VIEw Th£ 
SPACECRAFT. 

PASS REOUIRES PRIOR USE DF THE ORBDEF, ORBSET OR OkBSMA COMmaNO. 
COMMAND PASS IS VALID IN MOOES GNDTRK 


ARGUMENT i'FFAULT VALUE ANO UNITS VALID RA/jGE 


( 1 ) 

FIRST 

1 .OOOOE^OO 

PASSES 

.£♦00 

TO 

1 oOOOoE^Oa 

(2) 

LAST 

l.OOOOE+00 

PASSES 

.£♦00 

To 

1 .OOOOE^Oa- 

(3) 

CODE 

2 .nooot+oo 


.£♦00 

To 

1 .SOOOt^Ol 
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mPaSS-DPAwS Onmr passes ^ITH SChEOULEO SENSOw SwATh modes 


TMF mPaSS command ®L0TS OPHITAL PASSES ON THE GROUND TRACK DISPLAY 
>NHeRE ONE OR mohf sensor S»ATH mooes are operational during a SInGcE 
PASS. THE arguments CONTROL WHICH PASSES ARE PLOTTED AND HOw ThE 
sensor mooes AP£ representeo. 


example: MPASS*2tA.7 


will draw passes 2*3» AND 4 USING A TYPE 7 
SENSOR MODE PLOT. 


THE sensor mode plot CODES ARE 1-7 AND 9-lS. REFERENCE THf PASS COM- 
MAND FOR A DESCRIPTION OF HOW EACH CODE REPRESENTS A SENSOR. 


ALL ORDITaL passes REGIN AT THE ASCENDING NODE. SEVERAL MODE PASS 
PLOTS ^AY HE superimposed. FOR EXAMPLE* mPaSS*1«S*7 AivQ MPASS*6*10*7 
WILL GIVE The samp plot aS mPaSS* 1* 10* 7. 


MPaSS REDUIRES ThE PRIOR USE OF THE OPHOEF* 0P8SET OR ORRSma COMMANDS 
TO define The ORHIT. SENSOR MOOES AND A SCHEDULE OF OPERATION TIMES 
MUST ALSO RE PREVIOUSLY DEFINED WITH OEFMOO AND OEFSKO COMMANDS. 


TO DEFINE The TImE hETwEEn CROSShATCHES ON THE PASS PLOTS REFERENCE 

The time command. 


command MpASS 


IS valid in modes gndtrk 


ARGUMENT 
(1) FIRST 
(?) LAST 
(3) CODE 


'DEFAULT VALUE AND UNITS 
1.0000t*-*00 PASSES 
l.OOOOE^OO PASSES 
2.0000E*00 


VALID RANGE 

.E + 00 TO 1.0000e*-04 

.€■*•00 TO 1 .0000E-»0<*- 

.£♦00 TO l.SOOOE^Ol 
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STE^^-OEFINtS The TI>«E HEr«EtN mpaSS CHOSSHA TCH iNCi 


the step CUMMitviO OEFIMES TriF TIME RETxEEN CROSSHATCHES PLOTTED HY the 
''PASS COMMAi'ii) IN REPRESENTING SENSOR 'lOuE COVERAGE. TriF ARGUMENT IS 
THE TI^E Interval In hINoTcS. 


FOP example: step* lb WILL CAUSE CriOSSh A TCM I NG TO OCCUR EVEmY IS MIN- 

UTES THKOUGMOUT THE ORHITAL PASSES PLOTTED HY 
MPASS. 


command step 


IS valid in all mooes. 


ARGUMENT wEFAULT VALUE AND UNITS 

(1) time .E+00 min 


valid Range 

F+Ou To l.A^OOE^OJ 
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T.^ACK-OPFlNtS T«ACi<lNG STATION KeOUHEMdNT 

The THaCK COmMAiMO OEFINES a TwACKING station HEvJUIHEmEnT. a HEST^IC- 
TION OF EAi^TH COVE^AGf. TO TIMES i<<HEN A SPSCEC*<AFT IS Lm VIF<* OF A PAH- 
TICULAW TwaCKInG site. 


THE ARGUMENT IS THE TRACKING STATION OF INTEREST. SRECIFiNG A SITE 
i«IILL LIMIT The output FROM THE PASS COMMAND. 

example- track. uUITO .ill RESTRICT THE PLOTTING OF ORhITAL PASSES TO 

WHEN THE SPACECRAFT IS VIEWEO RY OUITO. 


command TRACK IS VALIO IN ALL MOOES. 


ARGUMENT DEFAULT VALUE AnO UNITS 

(1) SITE NONE ALPHASF.TIC 


VALIO RANGE 


TPkSIT 
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TMKSIT-OwawS the TPACKINO SITE MASKS UN THE 6M0UNU T«ACK PLOT 

THE THaC<lM':i SITE MASKS aKE CIWCLES kITH HAOII COMPUTED FPO^ THE 
OPMTT AVERAGE (Sma) altitude* ThE SITE ALTITUDE* AND ThE MINIMUM 
elevation ANftLP AMOVE THE LOCAL HOhI^ON. 

THF SITES AHb GPDUt^ED HY CLASSES. ALL SITES wITHIN A ClASS-AHE 
PLOTTED AT The Same TIME. UP TO FOUP CLASSES MAY BE PLOTTED ^ITH EACH 
TRkSIT command. /■ 

EXamplE-TRKSIT*? plots all CLASS 2 SITES 

EXAMPLt-THKbIT*<f,3* 1 PLOTS CLASS 1*3* AND A SITES. 

COMMAND THKSIT IS VALI'i IN MODES ONDTPK 


ARGUMENT default VALUE AND UNITS VALID HAnOE 


( 1 ) 

CODE 1 

.E + (lU 

.£♦00 

TO 

1 .OOOOE^Ol 

(?) 

CODE? 

.t>00 

.£♦00 

TO 

1 .OOOOE^Ol 

(3) 

CODE 3 

.E*00 

.£♦00 

TO 

l.OOOOE^Ol 

(**■) 

CDUE4 

.£♦00 

.£♦00 

To 

l.OOOOE^Ol 
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SHwSIT-SHOwS The data foh a class of thacmng sites 

The SHWSIT COHHam) lists the tracking site data FOh all sites In 
TmF class S“ECIFie;n yy the aHGUHENT. a zero argument will display all 
tracking site data. 

example- SpwSIT*! wILL DISPLAY THE DATA FOR THE TRACKING STATIONS IN 

CLASS I. 

command ShwSIT is valid in all mooes- 

SHWSIT WILL ERASE THE SCREEN 

default value and units 

-E^OO 


ARGUMENT 
(1) CODE 


VALID range 

•£♦00 TO I-OOOOEwOl 


OEFSIT 
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OEFSIT-UEFI gtS NE« TPACM ><6 SITE DATA OP CHANGES EXlSTISiG SITE DATA 


A T»AC<I'»G SITE IS defined BT ENTERING THE APPHOPHIATE DATA FOH TMt 
FOLLOWING APGUMENTS- 


NAMF. s TMACKlNb SITE NAME 

CODE = CLASS NUMHEP 

LNG = LONGITUDE (DEGREES) 

L*T = LATITUDE (DEGREES) 

elf = MINIMUM elevation angle (DEGREES) 

ALT = altitude (NM OR KM) 

the SITE name OETEhMINES IF A TRACKING STATION IS HEING DEFINED OR 
CHANGED. IF THE NAMP maTCHES AN EXISTING SITE NAME THE COMMAND WILL 
change the data associated WITH THE SITE. IF THE NAmE DOES NOT MATCH 
THAT OF AN EXISTING SITE. A NEW SITE IS CREATED *iITH DATA PROVIDED IN 
THE argument LIST. 

WHEN TnF DATA FOR AN EXISTING SITE IS TO BE CHANGED* ZERO ARGUMENTS 
WILL CAUSE THE CORWESRONDlNG DATA TO REGAIN UNCHANGED. 


fxamplE-OEFSIT.Fa1rHANKS»3*0.0.20*0 wILL CHANGE FAIRBANKS TO A CLASS 3 
SITE with a minimum ELEVATION ANGLE OF 20 DEG. THE LAT.LONG AND ALT 
WILL NOT BE CHANGED. 


command DEFSIT 


IS VALID IN all mooes. 


A RGOME ^ T 


default value and units 


VALID RANGE 


(1 ) 

NAME 

ALPHABETIC 




(2) 

CODE 

l.OOOOE+00 

1 .oooot*oo 

TO 

1 .00O0£>0i 

(3) 

LNG 

.F.OO DEG 

-3.6000t^02 

TO 

3.6C0OF*02 

(4) 

LAT 

.E*O0 DEG 

-R.OOOOE+01 

TO 

P.OOOOE^Ol 

(S) 

ELF 

.£♦00 DEG 

.£♦00 

TO 

R.OOOOE^Ol 

(6) 

ALT 

•E+00 NM* .b^OO 

KM -1. 

OOOOE 

♦20 To 1. 


l.OOOOEi 



STPTRK PLOT 
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STPTWk-mrODuCES an OHHIT TRACKING STATION COVERAGE PLOT 

A Tracking station coverage plot is a graph of the viewing schedule 
FOR A satellite in OHHIT HY a PAKTICULaH tracking station in G'<T time 
OF DAY VERSUS TIME IN DAYS FRO’ LAUNCH. THE ARGUMENTS DEFINE Th£ 

times of interest. 


7d 


DAYl.OAY? = TIME 
G«T1.GMT2 = TIME 


PERIOD (DAYS FROM LAUNCH) 

OF DAY RANGE (GREENWICH mEAN TIME 
HOURS. 0-24 ) 

EXAMPLE- GMT1=10.GMT2=15 15 10 AM TO 


3 PM 


SITE = Tracking STATION 

EXAMPLE- STPTRK.0.G.0.12.OUITO wILL PRODUCE A MORNING SATELLITE VIEW- 
ING SCHEDULE FROM THE TRACKING STATION. OUITO 
FOR THE FIRST WEEK AFTER LAUNCH. 

THE COM.><ANn ORPUtF OR ORHSET MUST RE ENTERED PRIOR TO THE COMMAND STP- 

trk to define The satellite ORPIT. 
stpthk is valid only for circular orbits. 

COMMAND stpthk is valid in all modes, it will erase The screen and 

INITIATE A stpthk plot. THE FOLLOWING COMMANDS MAY THEN BE USED TO 

enhance the PLOT. LABEL ZOOM 


ARGUMENT 


default value and UNITS 


VALID RANGE 


(1) 

DAYl 

• E + 00 

DAYS 

.E^OO 

TO 

3.6500E^02 

(2) 

DAY2 

l.OOOOE+01 

DAYS 

.£♦00 

TO 

3 .6B0 0F.^02 

(3) 

GMTl 

.F + 00 

HR$ 

.£♦00 

TO 

2.4000E^01 

(4) 

GMT2 

2.4oooe*oi 

hRS 

.£♦00 

TO 

2.4000t^01 

(S) 

SITE 


alphabetic 











W . H Hip ii«W ff< 
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OEF’EXf-DEFIrJES A NEw EXPeHI^>ENT SITE 0*^ CHANGES EXISTING SITE OATA 

AN FXPfWlMF.NT SITE IS A SPECIFIC LOCATION OP AREA DEFINED BY ENTERING 
UP TO TEN longitude-latitude PAIHS TO OESCRIHE THE SITE. THE ARGUMENT 
IS The: name of the EXPFWiMEfJT SITE. IF THE NAME MATCHES AN EXISTING 
SITE Nfl,viE: the rOMHAND hIlL CHANGE THE DATA ASSOCIATED wITH THAT SITE. 
otherwise a N£w ExpEhImEnT SITE IS CHEATED. 

THE longitude-latitude COUPOINATES AkE INPUTED either manually oh HV 

POSITIuNING THF CPOSSHAIhS CUPSOR ON TmE GROUND TRACK DISPLAY. IF AN 
AREA IS BEING DEFINED. ThE pROGHAM RETURNS TO THE STARTING LOCATION TO 
complete the definition and INSURE A CLOSED REGION. 

COOPOINATES Uhfn InPuTFD MANUALLY ARE GIVEN ONE AT A TIME ON REOuEST 
AS NOT£i) IN The FOLLOWING EXAMPLE. 


LONGITiJOe.LATITUDE= — -150. a5 

LONGITUi)E5 -tUST HE BETWEEN -360 AND 360 DEGREES AND LATITUDES BETWEEN 
-SO AMO HO DEG'^EFS. WHEN all COORDINATES HAVE BEEN ENTERED. ENTER 
••STOP" TO terminate ThF DEFINITION PROCESS. 

ON THE GhOUnO track OISPLAY THE CROSSHAIRS CUHSUk IS ILLUMINATED TO 
INPUT COOPniNATES. position their INTERSECTION AT ThE DESIRED ' LONGI- 
TUDE AND LATITUDE AND ThEN ENTER A BLANK. THE CROSSHAIRS WILL CONTI- 
NUE TO reappear for REPOSITIONING AND ADDITIONAL DEFINING UNTIL THE 
positioning THF CROSSHAIRS CUHSOR ON THE GROUND TRACK DISPLAY. IF AN 
AREA IS BFING nEFlNED. The PROGRAM RETURNS TO THE STARTING LOCATION TO 
complete -the definition and insure a closed REGION. 

COORDINATES WHEN INPUTED MANUALLY ARE GIVEN ONE AT A TIME ON RfcoUEST 
AS NOTED IN THF FOLLOWING EXAMPLE. 

L ONG I T < IDE ♦ L A T 1 T DDE - — — —150.45 

longitudes must nE BETWEEN -360 AND 360 DEGREES AND LATITUDES BETwEEN 
-90 AND 90 degrees. wm^n ALL COOWDlNArES mAVE BEEN ENTERED. ENTER 
"STOP" TO terminate the DEFINITION PWOCF.SS. 

ON THE GROUND TRACK DISPLAY THE CROSSHAIRS CURSOR IS ILLUMINATED Tu 
INPliT COORDINATES. POSITION THElH INTERSECTION AT THE DESIRED LONGI- 
TUDE AN'i latitude and then ENTErt A BLANK. THE CROSSHAIRS WILL CONTI- 
NUE TO RFAPPtAH for REPOSITIONING AND ADDITIONAL DEFINING UNTIL THE 
CROSSHAIRS uRE MOVED TO Tn£ BOTTOM OF THE TERMINAL SCREEN TO END THE 
OFFIMTION PROCESS. 

COmhai>jO DEFEXP IS Valid in all modes. 

ARGUmE<\T iJEFAULT value AND UNITS VALID RANGE 

(1) NAhF alphabetic 


SmwFXO 
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SHf;FXP-S*iU'CS eXPtPjMENT SITE DATA 

the SHhEXP command lists EXPEKIMENT SITE DATA F Ok THE SITES SPECIFIED 
hY The AP(iU'‘*ENT. 


FOP EXAmole- 

Sh««EaP*ALL 


■^«ILL LIST ALL THE EXPEPIMENT SITES DEFINED AND 
THEIP RESPECTIVE LONGITUDE ANU LATITUDE RANGES. 


SHwEXPfOHiO WILL DISPLAY TmE LONGITUDE-LATITUDE COOPOINATES 
defining THE EXPEPI:-IENT SIT£« OHIO. 


command SHmpEXP 


IS VALID IN all mooes. 


SHWEXP atILL ERASE ThE SCREF.N 

argument default VALUE AND UNITS 

(1) NAME all alphabetic 


valid range 
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F.Ai^SIT-OkAxxb an r^«c<vI'^tNT SI TP ON THt u^?0'JND T«ACk ^loT 

THE PXPSIT CO'-»«AnO nwAWS EXpEmImLNI SITES ON Th£ UMO'jNO TWAC^ OISPLAV, 
AN PXPE«lMhNT siTt IS an AMP'A Ok LOCATION OF INTt»<tST SUCH As A STATE 
t)K A CITr. 

The AKoU'''cNT I^ ThF NAmF op ThF ExPEkIMENT SITE To PE PlOTTEO* 

example- EXPSIT^naTTElLE t>ILL PLOT THE EXPEMImFNT SITE haTTELLE ON 

THE GPOUNO THACK UISPLAV. 

TO OEFInE a\' ExPEKr-'ENT SITE PEFEHENCE ThE COMManO OEFEXP. 


COmmanO Expsit 


Is V<»LI'^ IN MODES ONOTpk 


ARGUMENT ."EFAULT value AND UNITS 

(1) NA'-if alphabetic 


Valid KANat 
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■IW l•LNij••''f F I 'jE .S « UN TnF GtNUTwf OISFLAV* A STMlnCt KANGE 

ow«»LN? Mir -,h OStO TU values ANO DMAK UN THE SC'^FFf'i T<-iF 

UANf^E OF LU.'GITu'ES AT A olVt^ LATITOOt FOM THE STPLNG COVEH- 
AGF OIS*^LAY« ITS OME.^aTIu*v IS AS FOLLtK'S 

1, The CHtjS^HAlK CU‘<SOMS AhE ILLUMIinaTEU. 

r. T^-F USF>- PnsiTIO':S ThEIh InTEhSECTION aT ONE FNO OF 
ThE L'iN -31 TUi>£ •^aivGE at the i)£sIH£0 LATITUDE* 

f'VTr’K A HLA^lK* 

4. >1 V^^<TICAL TICK IS DHAWN and The ChOSShaWS AkE 
-'E-iLL JMI mate i« 

H. POSITIO'* T«!^ CUkSOW (VERTICAL CPOSShAIH) aT ThE 
iiThFp E'xO of The DESIkEO LONGITUDE PanGE. 

H, ENTFrt A nLA\•^, 

7. SFCO'mD VEPTICaL TICK ANU A HORIZONTAL LINE wiLL 
nF On'AWR'. THE PhOGHAM t«tlLL then «EuUEST TH£ NEXT 
IgDS CUM 'IAmU, 

A SUhSEu.JFnT STPLNvS COmm*,i,u K'ILL PPOOUCE A C0VEWA6E PLOT FOP 
THF. p aN’SE SmU’'«<-: On The SChEEN, NOTE* OwwL^'G SETS ONLY LnGI* 
LNf'?* ano LaT* T*-*E hEmaInI'mG STPLNG uHG'JMEMTS akE UNAFFECTEu* 

command Uh«*Lhs is valid in MODES GnOThK 

NO APGU'^ENTS 
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O‘^*TO0-j£Pr4c.S# ON iHt GniJT^^K OH STHLNG uIS^^LAYS* a STf^TOO LOCATION 

O4wT0r) -•AV it 0S?-0 TO T^t HcFEMtNCt LATITUUf ANU LOn«ITU*>£ 

FOw A STMTOO i)lS*^LAr. ITS OPL^ATIOn IS AS FQLLU^rS- 

1. TmL C“^OSSHAlr( CUPSOMS APE ILLU«INATEO. 

?, IF ON T^it ONJTkk OISPLAY. ThE USEP POSITIONS THEIM I\‘TEP- 
SeCTION AT Tot OESIPEO LATITUDE AND LONGITUDE. 

3. IF ON TmE STPLnh display, TiE USEP POSITIONS Thf •iOWIZOnTAL 
CPnsSrfAl-? at TnE DESIPEU LUNGITUOE. nuTE-LATI TUDE IS 
alpfady oefineu. 

ENTprt A riLA’4K« 

S. A CPOSS ■»ILL AHPFAh at TmE LOCATION SELECTED ON ToE GNOTPK 
display. a HJPIZOnTaL DASHED LInE AT TmE SELECTED LONGI- 
TUDE aILL APPFAK ACPOSS The STPLNG uISPlAY, The PPUGkAM 
A ILL Then nEouEST The NEaT IGOS COMMAND* 

A SOPSEnUENT STpTOD command PiLL PkDDUCE A COVEPAGE PLOT F0« THE 
LOCATION HEFEPENCED on THt SCpEEN. NOTE* DPrfTOl) SETS ONLY LND ANO 
LAT, IP ON Twf iTPLNO DISPLAY, DAYl AND DAY2 AkE ALSO ASSIGNED 
VALUES. The wfmaInING STHTUO APGU'^^tNTs APE UNAFFECTED. 

COMMAND UPwToi) IS VALIl' IN MOi)ES GnOTPK STPLNG 


NO APGuMFtviTS 



STPLNG PLOT 







STPL^i' 
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T«P Ok^it STE»^ Lv>*’ITUafc COVE-^AOt PLOT 

A L'^NOITu)f COV'E*^AG£ PlOT 1> A 6*<APrt oF SATELLITE COVErJAGt OF A PAkTl- 
CULAP kAN^E OF longitudes AT A SPECIFIC LATITUDE VEPSuG TIME In DAYS 
rkOM LAUNCk** The apGUmEnTS DEFINE Th£ «^EGI0n OF INTEREST* THhEE 
GRAPHICAL HtPHtSENTATlONi ARE AVAILAhLE ThPU ThE PLOT OPTION* 

!»AY1*UAY,?= TT«*t. PF.kIOO (UA'^S FROM LAUNCH) 

LNGl.LNGRs The LOnGITuOE RANGE (OEGhEES) 

LATs LaTITUDF (iiEGHEES) 

CY= The plot option 

the Plot options akf- 

LOnG= plots longitude COVERAuE versus TImc 
L'»G= plots long option AND CU<^ULATIVE LONGITUDE 
COVEPAuF live for defined TImE PFRIoD. 

LNGt3= PLOTS LONG AND LNG OPTIONS USING A BAR GkAPM 
Rfc presentation 


FOP F^aHPLF- 

STpLNG* I 0 *<» 0 *-S 0 « ltfa* 0 *LuNG mill produce a satellite COvEPAGE plot 

FOR DAY 10 THhU day *»0 AFTER LAUNCH OF 
longitudes -50 To 120 DEGREES AT ThE 
EDUA (' OR 

the command OHPptF, ORHStT OR ORBSma MUST BE ENTERED PRiOR TO THE COM- 
MAND STRUNG TO define THE SATELLITE ORBIT* 

AFTFw The axes AkE ORA-N AND PFRIOlUCALLY THROUGHOUT ThE PLOTTING* ThE 
CDMPUTFR *ILL PAUS‘=’. TYH£ A BLANK AND A RETURN TO CONTI-^UE. A <mOn- 
BLANK a-ILL TFRwi\aTE ThE PLOT AND AaK FOR A N£m COMMAND* 

COMPAND STPLNG IS V.iLTO IN ALL MODES. IT mlLL ERASE THE SChEEN AND 

INITlATt A '.TPLN-. PLOT* THE FOLLOWING COMMANDS MAY THEN HE USED TO 

enhance The PLOT. LABEL ZOOM DRWTOU 


AddumE NT 

default value ano units 

VALIO ' 

range 

( 1 ) 

day 1 

l.OOOOE+00 DAYS 

*E*00 

TO 

1 *OOOOE*20 

(?) 

Day? 

l.lOOOE+01 DAYS 

. E ♦ 0 0 

To 

1 . OOOOE + 20 

(3) 

LNGl 

.F*00 DEG 

-3.HOOOE+0? 

TO 

3.6000E*02 

(4) 

LNG/:: 

3.HUOi)E + 02 DEG 

-3.6000E+02 

TO 

3,ti0O0E*02 

(5) 

(H) 

LaT 

LY 

• E + UO '»EG 

LONG ALPHABETIC 

-S.OOOOE+01 

To 

R.0000E*01 






STPTOD 
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STPTOO-PNOOUCES Thf ummIT STEP TIPF. OF OAY COVEPAGE PLOT 

A time oF day COVEpaGF plot IS A GnAPn oF LOCAL TIME OP OAV SATELLITE 
COVFPAGE OF A PapTICULAP LONGITUDE AUi) LATITUDE YEkSUS TIME IN UaYS 
FROM LAUNCH, ThF akGU^EnTS DEFINE THE LOCATION AND TIMES qf INTEHEST, 

OAYl.DAYPs TIME PEHlOO (DAYS FHQM LAUNCH) 

TOUl.TOO?= LOCAL TIME OF DAY MANGE (HOURS 0-EA) 

example T0I)1 = j*T002sl7 IS 3 AM TO b Pm 
LNG s LONGITUDE (DEGREES) 

LATs latitude (!.tEGR£ES) 

FOP FXAMPLt- 

STPTOOf hJLL PRODUCE A PLOT OF SATELcITE CuVlhAGE 

FOR ABOUT A YEAR (DAYS I THRU Jbh AFTER 
LAUNCH) DURING TmE HOURS 6 AM TO o PP OF 
DEGREES longitude AND 28 DEGREES LATITUDE 

the command ORHOFF. ORRSET UR ORBSha must be entered PRIOH TO THE COM- 
MAND stotoo to define the satellite orbit. 

after The axes ARE DRAWN AND PERIODICALLY THROUGHOUT THfc: PLOTTING* THE 
COMPUTER *>.ILL PAUSE. TYPE A BLANK AND A RETURN TU CONTINUE. A NOiM- 
HLANK WILL TERMINATE ThE PLOT AND ASK FOR A NEw COMMAND. 

command STPTOD IS YALIO IN ALL MODES. IT WILL ERASE THE SCREEN AND 

INITIATE A STPTOD PLOT. THE FOLLOWING COMMANDS MAY THEN BE USED TO 

enhance the PLOT. LABEL ZOOM 


ARGUMENT 

DEFAULT value 

AND UNITS 

VALID 1 

RANGE 

(1) 

OAYl 

.F.OO 

DAYS 

.£♦00 

TO 

1 , 0OO0E^?O 

(2) 

DAY? 

1 .lOOOE.Ol 

Days 

.E + 00 

TO 

1 .OOOOE +20 

(3) 

TCHil 

.F.OO 

HRS 

.£♦00 

TO 

?.4000t^01 

(4) 

TOO? 

2.4000E+01 

HRS 

.£♦00 

TO 

?.4000F^01 

(5) 

LNG 

.E + 00 

DEG 

-3.6000E^O? 

TO 

3.6000E^O? 

(6) 

LAT 

.F. + OO 

OEG 

-R.OOOOE+01 

TO 

R.OOOOE^Ol 


TR^^NS^ER ORBIT INJECTION OPPORTUNITIES 



deploy display with flom command 


orp'^ov 
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i>LPLOV-ShUTTLL payload UtPLOYMENT DISPLAY 

THE !*f PLOYMtNT display IS A PLOT OF SHUTTLF PELEaSE OPPORTUNITIES 
tMHlCH SATISFY final OhPIT lONGITUUE OF THE ASCENDING NODE PEOUlHfc- 
NENTS r"i)w PAYLOA'/S. ASCtNUING AND DESCENDING NUDE HELEASES (EXCEPT 
FOP PIASED HUm'vS) ahE COnSIOEhED DUHINCi THE SHUTTLE PAPKLnG QPBIT. 

THE ARGvJ'^EN'TS define The ka^nOF OF POSSIBLE PARKlM«i 0H8IT DEVOLUTIONS 
TO PP CUrNSIUEHFf} rOH Ot‘ lOYjsENT, 

FOR example; OEPLOY.4* ?0 OHAWS A DEPLOYMENT DISPLAY FOR IRRESTK-a- 
TING PAYL(JA0 releases From THE SHUTTlE UUHING THE FOURTH ThKU I HE 
TwENTIF.Th PftrtKiNO OHHIT REVOLUTIONS. 

TO DETER’^INF deployment OPPORTUNITIES FOR A SPECIFIC PAYLOAD REFERENCE 
THE FLON COMMAND, 

the deploy command REO'IIhES PRIOR USE OF ThE COmmAnOS ORBOEF. ORBSET 
OR ORBSMA to OEFInE TmE PARKING ORBIT. 


command deploy IS VALID IN ALL MOOES. IT KILL EhASE THE SCREEN aND 

INITIATE A DEPLOY PLOT. TmE FOLLOWING COMMANDS MAY THEN BE USED TO 

enhance the PLOT, LABEL FLON 


argument 

(1) PE VI 

(2) REV? 


default value and UNITS VALID 'RANGE 

l.OOOOE-^00 l.OOOOE + 00 TO l.b000E*U2 

. 1 . 00 u 0 F + (ll l.OOOOE^OO To l.S000t*02 


^IGINal 


Page i$ 

Quality 


FLUN 
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flON-FI WAL O-^hIT TUOf, OF NODE HLACtMEf'iT 

THf: FLON CO'-i''A \'0 OF 7 1 1 mK s WHICN SHUTTLE ^>A^^I■^tb U«HIT THANSFfcH 
IMJFCTION a ;0 apohpf .‘MjTOw HURN 0 PP 0 HTU^ 4 lTIES COnBI-xE TO SATISFY 
THF FiNiiL 0 ‘-.«IT ASCtiMOlM ■; WOUE PLACt-MEHT hEOUIHEMEnTS 0 ^ A PAYLUAD. 
THF FIVF a*J(;U 4 FMS AHF as FOLLOWS- 

haylO = nami- of MAYLOflO Tr' 10 ChamACTFHS) 

anr-i = Fji<>T anOOtt. "UH'y OPHUKTUwITY 
ap<'^ = LAST ai^OOEt HUH^ Oi-»PUhT(JMITY 

LOhI = OF LUOOITubES FOH TnE FINAL 

LU\< OHhIT AbCtNiJiN'G node (OfcG) 

FOW example: FI.CU' . SCI * 1 • !r*«S0.60 *vlLL INDICATE ThOSE SHUTTLE OEPLOY- 
PFfviT UPPOPTuMTTES F()p w>iICH EITHFp THE FIPST UH SECOHO APOGEF FIhING 
OPPOHTUOIT'^ -OUL) place ThE FIHST aSCENUiNG NUDE OF ThE FINAL OHHIT 
fOp SCI HET-vEE*" ->0 and tj<i UEGhEES* 

ON ThE i'£Pl. OYMfiNT .',ISPLA^« AN UP»<AHD (DOwNwAHD) TICK INDICATES A SUC- 
CESSFUL >ior!t. placenedt occupkeo with a pfhigee Injection at up near 
AM aSCE vOI nh (OF>.Cf: ' lOI vIG) -^apkInG UHHIT node. ThE NUM-.EP NEXT TO THE 
TICK IS Tpf first StJCCFSSFtiL APOGEE HUkw OPPUWTunITy ASSOCIATED WITH 
that Injection, 

FLO'J HFOUlPfS PhIOp USP OF THE THAnSFP COHMANO TO DEFINE Th£ 6£0m£THY 
OF The pFhINEE a :0 apogef: p.ijwnS, 

comma, m;'i FLO'': IS VALID IN Mull£S DEPLOY 


A K GUME NT 

(!) PAYLD 

i'EFAULT value AND UNITS 
ALPHAhETIC 

VAL 

ID 1 

HAN(iE 

(?) 

APGl 

1 ,noo;)F>oo 

1 .OOOOE + OO 

TO 

1 ,SOOOE‘*OI 

(3) 

APG^ 

1 .OOOOF + 00 

1 .OOOOE^OO 

To 

1 .SOOOE*01 

(4) 

LONl 

.F-m')0 deg 

-1 ,S0OOE*O? 

TO 

3,t)O00E*02 

(S) 

LON? 

J.SOOOE+0? DEG 

-1.8000EW02 

TO 

a.bOOOt *0? 










L «( 1 >mI'w 
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LwINJOw-l AUnCh DISPLAY 


(ASCt»'»L)lNi3 NODE VS DAY OF YEAP) 


TpE L*lNf)w CO*'MaMj initiates a launch wlNDO*» DISPLAY WHICH Is A PLuT 
OF THE *'KiHT ASCENSION 0. THE flSCENUiNO NODE VERSUS SOLAh LOnGITUOE. 
THP Pfl.NGE Of ThP plot IS DEFINED feY THE AKGUMEWTS AS FOLLOWS- 


L'U-I.LNGP = mange of SOLAP LONG ‘ tuOE (OEGPEES) 

Nv.lN,w.*AX = HANGE of ascending NODE hIGHT ASCENSION (OEGHEES) 


FOP FXai-'Ol^- 

LWINl>w«O.I80*O«3‘dO PmOOUCES A LAUNCH wiNDOw DISPLAY FO« SOLaP LungI- 

TUOtS 0 TO loO DEGPEES AWO ASCENDING NODE HiGhT 
ASCENSIONS 0 TO 3 G 0 OEGkEES. 

TO define AfiO PLOT LAUNCH WINDOW CONSTPaINTS rtEFEPENCE ThE COMMANDS 
MISSN, uEFCON. PLTCO.Nl ANO Sh*C 0 N. hEGIONS OF THE DISPLAY WILL GE 
SHADE) TO INDICATE WHICH LAUNCH OPPORTUNITIES SATISFY PAPTICULAk 
SPaCECPaFT a.nD mission CunSTwaInTS. 

The X AXIS IS ANNOTATED -.ITh THE HOnTH AND» IF TmE SCALE 
PEP.MITS« Th?. date and day OF THE WEEK. ThE CALANOAR IS RASED 
ON Th£ YEa.' defined HY The command year < 0 £FAULT=I 9 HI ) . 

command LwINDr is Valid in all modes. it will erase the SChEEN and 

initiate a lwInDw “Lot. The FOLLOWING COMMANDS may ThEN hE USED TO 

enhance Th? plot. LAGEL zoom PlTCON LAUSTS OrWMIS 


AP 

GUmE'N T 

default value 

ANO UNITS 

VALID 1 

RANGE 

( 1) 

LNGl 

«•, F ♦ 0 0 

DEG 

-3.6000EW02 

TO 

3.HOOOEW02 

(2) 

LNGP 

3.HO00E+02 

DEG 

-3.GOOOE*02 

Tu 

3.G000f>02 

(3) 

NHTN 

. F ♦ 0 0 

UE6 

-3.hOOOE-*-02 

TO 

3,h000f>02 

(4) 

^.MA X 

3.HOOOE+02 

DEG 

-3.6000E+02 

TO 

3.SOOOE+02 




OP»<^INAL P' ' fS 
OF K)OR QU/^^.^ Y 
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SWINDW PLOT WITH DRWMIS COMMAND 






SwlNHW IbUb manual 03 / 0 H/ 7 y HAGt 

SWlNn«-LAUNCH v.'ImOOW OISHLAY (LAUNCH TIME VERSUS UaY OF THE VEAW) 


H 3 


SwlNllw IS similar to L-s'IhDw FXC£F»T ThAT TmE TIME OF LAUNCH, rtATHEk 
than LO'V* is used as the YEA-TICAL axis. This «EiJUl»ES Two ADDITIONAL 
AH6U*^FnTS- 

LSITE=LAUivCH SITE (ETk OR wTR) 

I:gS = NOwTH OR south azimuth 


THE oarkImc; OR^^IT IS DEFINED USlMf. OkHSET RRIOk TO SwiNDw. 

SWIMOW Then sets The harking lon and arg.rfr. so that later 
GNOTRK RLOTS will SHOW HASSES STARTING AT ThE DESIGNATED SITE. 

A small GkIO is ')RAa(N at THE TOP OF THE SCrEEN, THIS IS USED TO 
RECORD PASS NUMBERS PLOTTED WITH THE DkwmIS CUMMANU. 

command SwINDw is valid IN ALL MODES. IT wiLL ERASE THE SCREEN AND 

INITIATE A SwlNDw RLOT. THE FOLLOWING COMMANDS MAY Th£N BE USED TO 

enhance The plot, label zoom ORwMIS 


argument 

( 1 ) LNGl 
(?) LNG? 

( 3 ) GMTl 

(4) GMT? 

( 5 ) LSITc 

( 6 ) INS 


i)£FAULT VALUE AND UNITS 
• £♦00 [)£(3 

3 .HOOOE + 0 ? DE'"' 

•EvOO HRS 

?. 4000 E +01 HRS 
ETH alphabetic 

l.OOOOF +00 1 =S.?=\ 


VALID RANGE 

- 3 .GOOOE+ 0 ? TO 3 . 6000 E+ 0 ? 

.E *00 TO 3 . 6000 E^ 0 ? 

- 2 . 4000 E +01 TO ?.A 000 E *01 
.E + 00 TO ?, 4000 F .-»01 


l.OOOOE +00 TO 2 . 0000 F+ 0 U 


T ^ '\ S 
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T^^^.'SF •-( — i.)FP* I f\:E ThF T a \’ .'iF L ')KFvIT 

Tht t^vnsF^ CO^’^^Aj;') ntFIwFS ThE ThaNSFFk AN'U FI-^JAL CWhIT TO dt 

USEO IN LAUNCH wlNUUw CU‘;ST^AlNT ANALYSIS. THE AKbUMFNTS ntTE^^*^INt 
The T ►v a ?'j S F w a I j F I f'i a L 0 ‘■iI T S as F 0 L L 0 V.' s •* 

T A i^U = T^v AiNSFE*^ AhOgEF alt ITU. IE 
T<->r^ H = TP^i.\SFE^ ^E^’IGEE aLTITUOE 
T r C = T K A f'i S F E 1 N C L I N A T ION 

A puno^nijm^f*^ ''^f Ah ogee passages to AK*^ hUPN 

ALT=F I -4AL OPHlT ALTITUi)E (CIPCULAP) 
fIn'C = FInal OP-iIT inclination 

J^f par^KlN.s (JH-IT MU:^! HE PREVIOUSLY SET wITh Or<hOEF * OKBSET. UPhS^A 
(jK OPhgET* The hap*^InG uphIT j^'iUST BE CIpCuLAP# 

THe ahSOlUT^ NiG N ITUi.)E C)F TAPG*TPEr AND TInC APE used E’O^ ALL 
CALCULATION'.'?. The SIGNS HAVE THE FOLLOv;ING SPECIAL MEANINGS — 

TAHt;,LT»'):rA*^‘^ HUP'J '.vhFN PASSING DO/UJ THPOUGh FALT 
T PF P , L Y * 0 =:P < M -^LJp^' In Ui^i'/N OIPECriON 

T I NC • L T # 0 = P ^ M ^UrN nEah ASCENIMnG PAPr'. InG UrHIT NODE 

ALSr;- 

iArG — 0 S^TS TAUG—FalT 

TPEP = n SETS TPEP- PAPkInG QPHIT ALTITuiOE 
FALT = t> SE-YS FALT=]S3£?4 GEC^^SYN'CH ALTITUDE 

FX Amule- TpnSFp . 0 , 0 ♦ PY . 1 . 0 . 0 

SETS an uNH J aSEO TkANSFEp (hOHman HUPNS) AT P7 DEG, INC. 

FPUM A HUPU Ofj A i)FbCEf-'DlNG EOUATOPlAL CPOSSiNb TO A GEO-SYNCH 

tOUATOPjAL OPPIT ^ITrt PlJHN AT T mE FIPST APOGEE. 

CUf^MANtJ T-^NSFP IS valid IM ALL MODES. 


A ^ Gl* MF N T 

'Ef-'AULT value 

AND 

UrvlIT^- 


VALIO wAOUE 



( 1 ) 

T Apr; 

. P + 0 ( ■; 

NM , 

. 

+ 0 0 

K V 

-l.n000E+?(j TO 

1 . 

ooooE + ;fo 

(P) 

JHP W 

• *■+.'} 9 


. 

F + 00 

KM 

“l»OOOOE + ?iJ To 

1 . 

0 0 0 0 £ + ? 0 

(3) 

T I or 

• E + 0 1 ) 


uE6 


-l.«000t+0? TO I.FIJOOE 

+ 0K 


(A) 

APGNO 

1 « 0 0 0 U 

>0 0 



1 . OOOOt 

+ 00 To <^.900uE 

+ 01 


(S) 

F alt 

. F + .0 0 


• 

F + 9 0 

KM 

. £ + 00 To 

1 . 

0 0 0 0 L * 0 

(b) 

F I’jC 

.£■*•00 


'J£6 


-1 . rtuuot* 0;f to l.bOnOE 

+ 0<> 



li 


v*]?«;.g It'US MfiNuaL nabh 

M T S^K'- .CF T Mt- S ^hLrCTb a ^ISSION 

i ■^I'islii'g I'' S Mf- u><riIT LAUNCH xiNIJO*- C JNr.T fi I NTs TU He. 

j nivF(;T I i-'ii Tfc > O'.' ThL Lu'iwtH .vlNOOw DISPLAY. iHt “oISS' COMMaiNi) UtPlNES 
[, *«'ISsl >N O'- SbLtCTS AN ti'lSTINH ONE. THE *»K('U’^irNT Is Tnt 

f fgA*-’F y)F T "^” 

i 

k A •iI‘.nS\j Cii*^^ANI) ''UST -ir fsTEHEn HkJfM To [JcEInInH (j»? kEUUF. ST I ^"0 u t-*i_OT 

' l»F I AUNCh ..IN'OIJV C-> 'J-^T-'A I gT S. (SEE ThF I)EFC0N ANIJ HlTCON C Anl'S . ) 

aFTF,.- A -iISsT )\ M-i-t IS rNTE-EO. IT IS Tnt kEFE^^EnCE HJSSION '=’UH ALL 
SU^'SF.JI Ic'N T LT'-'OC- •«1N''0* C'>''STn a 1 'gT AN I ‘^UL AT 1 ONS uNTIl TH>- NEAT MISSN 

COMW4N,), 

•.^ISSn.oe T''->s h ST A -gL I Sh>-. 5 Ob To-^S AS T ~»r. C'.Mrtc nT hEFE'SE'^CF •■•Isslug 

r'lH lao.C-i .vlNCOv. CunsT-AINT OE I <g I T I ONS and hluTTInG, 

COymanU ••"ISsN IS VuLlo IN ALL HO')ES. 

AHOijmemt 
( 1 ) 


"F^AUlT yalUE ANO LiNiTs VALIO wam-E 

AL^hAmF T I C 


S ^ P 0 '^1 


MANUAL 0 HAC*»t 


s c I 'j - s “i I > i»' L A ( } \’ c H 1 *\j ' ) 0 “V c ‘j N s T n A I ^ T Data 

Th^- ShvCDm OiS^LnYS CU^^^tNlLY OfiFlNt!) Th-ANSFE^ 0^*>‘hIT laUnCm 

AI^UUv^ rO'^ST-\I\T -’ATA. all DATA Ok L^UNC^ aI'\UOw C (YNJ S T I N T S DFFiNtD 
a PA<^*TICNLAk *''ISSI‘L\ Can Kf '::)H()wN«» Th^ AKOJ'^'tiNT IS iHh NAmL OF 
Thk I S s I ’ all is cOTE^bO^ w TA[kLF OF AlL LAonCh wINOcm*. Con- 

STkaInT A/',Ta is »IS«^LAV> I* IF AN EaISI'In'o MISSION IS LnTE^’^EiU 

COi\'S T ^ A I oT s F().-^ T»nAT AK^ LlSTtO)# FOh EXAMPLE- 

S H k r N f O F T ) S “-III list T E l. a U n C n iv I T) () ‘A/ C 0 N S T w A I N T S A S S 0 C I A T L D 

i'‘ITh iMti ^'ISSIO^. « OE Tij^S. 

S'-ikCON,aLL ’ILL LIST CONSTkAInT OATA FQP ALL MISSIONS, 

c I ) M fv ' ■) s ‘'M'' 0 ' nj Is V L I ' ' IN ALL M O t ) £ S • 


S^uPOi'j ^‘ILL t-^AsE iHf: SCklEN 


A O ij N' ►- T 
( 1 ) NAMJ- 


''E^Al,)LT ^ALI-^E Ai\jO UNIT^ 

all alphahetic 


VALID PANr;E 



ro»4 


loOb 0i/»»M/7w 


H 7 


np F^ — • 'L ^ 1 nE ^ ••.‘I'^l^ua C ’)n S T a 1 vi T OAT A 

LiAU^’C'-^ ^INTJ^.' rOxiST'VAlM^ Ar^F SULA^ AS‘-»£CT Argi^Lt* n A-vTM-st>ACh CkaF T-S‘i.g 
AfJ<*»Lr FCLl^'^F TI‘*^E hK JUl^^tMF^gTS OU-^lNG ThP T^ANb^F*^ O^^'SIT. 

All CO \'ST- a TMT^ > r-iv .iISSDN name (S£E TnP r1Iv.SN COMMAND). 

T MC OFFCOv CO-'^uruLi 0»** ^HA^'<•'FS LAUNCm aINOO^* CO'^STkaI'vT QaTA. 

ITS A ►v ‘ • M »- fv' T S A *-1' r AS F 0 L L U A' > - 

li^ = C>nST^AInT I Ot'sT I F I C at 1 Ui'J NU*^HFr^ 

CO-‘ST = rno^v,TrvAl.MT FY^P CODE 

A*^u] •A'^nv.a»^j3 “ A‘^i^O*'E^^TS ASS0CI*^TED i^*ITm TmE CONST>^AInT 

TmE I ) Is A U^'T'J'JE »-^E F F rVE tgC): NU^mE*^ v<IT*^lrg A »'»ISblDN. TO alTf-< 

V 1 0'JSL Y irFlNED CO>4FTr- .InT OATA* TmF AMPh^op^IaTE CONSTpaInT ID IS 
PE“FNTf*PFr) Fop T-^F uEFCDv CoMMAfgi.)* 

ThF Typ»-^ c.F i.AU'-iC*^ aJoDo^'^ CC»NSTsAI gTS AVAILABLE ANO ThEJP PEsPECTIvF 
C 0 o f S A • n A p (i 0 E ? T S I N C L li iJ E • 


COr.P 

CON"'TP«rjT TYMf 

A pO 1 


ArrO^f 

A P G Jl 

A K M 

fl^OuEE KICK ••^')TU- 

AS*5ECT 4 g<-Lf 

4NGL'" 1 

TO 

ANoL L ^ 

— 

Dk M 

I v.JcCTTO-g <;')LJ-' 
.'•‘•.MErT i 

afviC'LF 1 

TO 

angle ^ 

“ “ “ ” 

i\i 0 

jUmJT nOpmal SOLap 
A^pfcT AN'(*)LE 

aiviGLf 1 

TO 

ANGLE d 

• • 

^ES>r 

F <:.-v th-s/C-SUN an.'.l*' 

aNt^LE 1 

TO 

angle AT 

TPUt A gUM AL Y 

SHf.'^n .; 

TT'^- In smAOO**.* (1=Ppk, 

E’=XF w ) 


h(jUpS 

— 

LON 

TRAf.'SFrH ASC.NrjIl^- 

afM(iLF. 1 

TO 

angle? 

— 

LN-Ls 

a.ijOHE-Sun lNo. (nOOn'=1?) 

HOUKl 

To 

HOUP? 



poTf:^ C '0:)T»-AToT OaTA TO UfFloF FOPHlDDFjv FPACECkAFT C^^'JO I T I uNS . KOk 

rXAMULF- 

npFCO>;.l.SF>)C*»i*iO*l'^'» off; NFS constraint nU^pFk 1 OF TmF CUPPtoT 

•'IbSlON AS TmE E ap T r -Sp AC E Cp a F T - Sun anOLF Can 
•\' 0 T Pt PET/^EE''^ 0 anD 3o OlupELS ^hEn TpE TPJE 
Aoj»'ALy Is 1s<) uEOpEES. 

A ^TSSN ro^ntx'^i) *'JST pF tNTpREf) Pp I JP TO A DEFCUN COMmanh to define 
TmF C'JPRE'iT "'‘ISSIJN, 

T mF C ONS T I N T s FQp a Sa^Ei* ^'I^SIOiv '^lAv HE ENTEpLo In TmE 
TAHLF u s I ' JO TpF C J^^'^AnD oETCON. 

^OM^^ANo IS valIn In mLL mOul^. 


A-' 

^U^t T 

• r F A U L F A L U E 

A Ni ) (JN 1 T 


V A L I 1-^ P 

ANi^F 


( 1 ) 

To 

. - ♦ f 0 1 


1 . OOOOE 

♦ U 0 To 

? . U 0 0 r. 

♦01 

(?) 



alppahFTIC 





( S) 

A *-< G 1 

• F ♦ (» ;) 

(7 

. t ♦ il 0 

T ) 

3.hono»- 

♦ u? 

( 4 ) 

A »•' o ;r' 

. f ♦ M 

oE G 

. E ♦ 11 0 

To 

3 , n U 0 0 1 

♦U? 

(b) 

A po ^ 

, F ♦ 0 1 1 

mF G 

. E ♦ (I U 

To 

3 . G ^ J t 

♦ 

c 

r\ 


^LTC'V' 


IliUi) MA'xJUAL Oi/OH/7^ HiUiiL 


T C"' L ' ^ f S ■^' I K' L> ‘j >*•' C' Hv S T u 1 N' T S 


PLTCO'-J CO'-'V.V"<i Pl.OTb T-c AN'S^ t.-i OKhIF COi'STr' A I 'x TS ASSOClATfcD A]Tn 
T“i>- CUPh'-i^T ’-'ISbl.'jM On Tht iinjNC'^ wIfsiDUw DISPLAY, uP Tu 

ThpfK mapTICULAk CO'vIST-'AI''j7S OP ALL 0^ A 1 S S I Oivi * S LAUNCH .vINOUw 
C 'Jf' S T p A I w T s CAf.i -hF pEOiftbTF o» The ap ,'U'''F WTS ntSCPiHE whICh COw- 
bT^'AINTb APr Pl.UTTKO ai.l) hO j, T^tY AP£ 'iPAljE[)« 

T PP '■* A (>i ; I T O' 'E OF T FIp-^T APCOJpENT • HATCH* IS T H£ APPROXIMATE i'JU'MfsPp 
OF L I OE S To HE i.JSE'1 To S^AOt P'E SIGHS* 0 PEOiJESTb f-'O SHAfilOo* A POSI” 
TIVF {''jf SAT 1 VE ) YALUf. 'aIlL SHADE Th£ O'vI S A T 1 SF A C TOP Y ( 5a T I SFaCTQpy ) 
LAO’'.'Cp ohhC'r T ii'v I T 1 F b . SHAOit\)G The G0Q() LAUimCH OPPOHTuMTiES IS rECOm- 
'-1E'''jr>F0 O'jLY IF all C'')'-jSTm a 1 NTs ape plotted at once. 

T p E” LAST T R E E A " ^ 0 E 'a' T S A r The C 0 N S T H A I i'\! T I 0 E 'S' T I F I C A T I O n N U '•a H E p S 
(SEH TpE mefC'AO (''(Mma'jO) , TO PlOT ALL ThE MISSIui'J CO^vISTp A I nT S E'’4TEp 
AN It) OF 0. Fop tXAMPLE,- 

PLTCO’J « -3 0 t 0 '.‘ILL PL'AT aLL LAiJxlp aIi'jDijw CO'vSTkAINTS GH Thii COrPKsT 
MISSION AND SHAOt The SaTISFaCTop'Y LAi‘>MCH OPPGPl U':I T I E b 

hLTCO'm.u'1 ,E. 7 •■•'ILL plot Cop'STPA Ik'TS ''jiJmhE.p S ADD 7 OF Th£ CoPp£dT 

"'ISSIG'V A'.'D SpAOE ThE UdSaT I SF ACTuhY LAuDCh OPPGpTUpI- 
TIES. 

A i-'ISSn CvIf-'-'-'ANn ''ObT hf b'S'TrPEo Pplop TO A plTCOw COMMAND TO DEFINE 
THE roHK'Efv'T MISSION. pa.'HI(mo ADD TPAJSFEP OP- ITS MOST ALSO 
**)E OEF I'‘'t, '.I oSIdO OPhSET (DP UpHIjeF) a^'jD TPI'jSFr. 

COMMAND PLTC'AN i'.' Vi^LlD IN MOOES LwINDw 


APSUM£f"T dEFaUlT value Aivfu UNiTb VALID kADSE 


( ] ) 

raT(> 

S • 0 0 0 0 K ^ 0 1 

-S.OOO()E*Ul 

TO 

H . 0 0 ('■ 0 E 

♦01 

(?) 

iHl 

1 • OuO'Jf^ ♦00 

.E*00 

J(i 

? . S L 0 U c 

♦01 

( 3) 

ID? 

4^' ♦I/O 

.E -00 

TO 

? . S u 0 'D E 

♦01 

(A) 

ID? 
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This ^ * t! I N a T p S ( ’ '\j .V h I c h p u rf ^ I n D U p H I T p a S S T F H U S n TO T H T p A • i S F E ^ 
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P J u A T n P I c L r H S S I N H • p p A C T I 0 N: S m £ A i / E I N I C A T t D t S C F N ' I N C P U S S I N b b • 
T 'S F S A \/ r I > S > ^ 0 V ’V I N I ; ' '} 'A I s A I J j 0 S T L D P >.) p T*^E. PPuPtik CPNSSI’ji'* 

OIppCTIOn. PACh N^>p op •kk-’IIS aIL(. M/iKE A^,' ANNOTATION ON T^r. ^LOT* 

IF T*-^ ISSION na-ik r^;\s, t,0T hFFiv PPP V 1 0*./ SL Y USED UN ThE PLOT 
ThF '** I S S I ( ) N S' a f • F. a S' ( ) A S M ii U I N C L E t:' F. N L } A H P. U H A kv N • 0 N S I N ( > w PLOTS 

A T T C ’ A P K IS A ') P To Indicate T m E pass n U H t p • T H P I p E C T 1 0 'V u F T H L 
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L AiJSTb-n-ii • ■^ fiv TwHiTew (mOmF Tt-tct ON 1 i£ Lau.^^C‘^ wlNOO^ »LOf 

TmF L^i.‘''Ts i.)t’FlNFS A STs Lt'ONC'i F(j~ L'UJNC.'i /•INtjOt*. CUN'>TwijlNT 
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THE LAiJsTF C'lWMAMO '.vIlL iMAv' A LINF '^E E SF. ’’JT I Oo T - PaLkJ\.(3 Ok^IT 
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